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iSjr~*J> o^J jj- jj b'-up Ojjjfj C~ i? j ay -W»ly- a^S"_j jjjyJ 

jLj J*j ^jJaPo!^* C .«i. ^ 4 j t^AP ^LjJjjl ^J oj^P ^jljJ J 
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^y jf”! C—■-W>ja V C..«,»■*• ( _ / ij Ijil ^y l<ju»y JU> ja (^L» jj-l^jl ja 

C., ;« «■ > • Iyly ja (l)b*j -J-i -Uilyi- yly ja Jb ^fY* ^ <3^^ yI C—y.».> - 4ayi Jai^ 

^ayi^y* *—«A»4> yj Jy*j> jl 4l—*l CjL‘ C.-««. > • C-Py» (_fajly* ja JL- (——>-y 

InY . 

-X \ " • 

4J^IL -L^ja 

Lj»»j (\^\f) ^''jlaL j *^jL i_>bTJjl ja .-Lb^ • /'\*\Y l; yly InY 

‘ j-^~* ‘l-Lt ,_y->b" .ajla >j-*rj jy'—*1 £y» ^Ijil J1 p ajy* ja ^j^L 

4fc*yj" •-^Jj_j- J * (^ j> I iij *j j j C- ; -«.». > - yl t^ly ... j 4 3 jla ijb^jL-j 

■ayl^ u<—^ c -a»'»'*r -Lj ^<*-y -^'ly'^y* t^jjj'-*^' 

L cJjjjb -^y iS.j^ Lf'b'y J "I J-L -‘-f J^ ja (yb^r c..«,», v . ^lyl 

(jL» yl ja ^jLs! L- 4 * .ayi b -L«y jLp <; -Llj yl lj ij^J Oj_^a ajb j^J_a t^bfijj 


1. Welch 

3. Sadava 


2. Chris peels 




Jjl 


\o 


ti>b jU i iS jjjLi^Ol»lJ_j7 yy L" j 3 yyj • £ C~J Je y^i JiUj j *jj\y 

'ijx-*' jL»jl c..»«>' ^Ijil Ijjj t y»>- L c.,.»j jIujU dSL 4j jl y UT aS”" c 

l 5^_H tl—•' (^lajlj ^ ^ C —J j .jjlrfjj—" jjlj C .-jJ Aj (_$ j' . * — ; J ^7-L-Li 

(J liS^jb_ r i (i JS^i ii£j j£i c ^L*-! j jj Ja-»v« k aS"^ yy j « e-Jj j ob yr y f bJ >_a..,^ _y 

Obj3^J> J (jb*jl 0 j LlT n ut Jili s". —^j Aj k_—J jlS"* ^ *^jb 

j*r' 0 —i j yy 

• Jjb ^jjjbLS*A^ J& J* jJjlj ^b« *J iSjjJ^-^' U^l^o^vi J-J y y 

jl c .*. i A; *Aj- i»- Jji *-“*"b« J **-»y tjSbj <_jbj_jiS" , jl i^jL-/ j 0*JU j> 

0 y£\ •£ j' ta j^p *i ■>j*' L f t ^Ijj iiU~*j uty+i j' 

Ja-s^ C—j j O^A&b jj_^ iJI—pI) Ifi I jj (^ jjjliS^j ■ C ~ .ij jlx L li XiyX^yu C-iT 
j ^l^LLy^ c ^ jLTjcj-L^ (jikb'j ,jiT i^L^lk; i^U- (jijL* y ^Jj*! 

'-b* tri'j*' Vi ‘y*L>3 jJy ^Jjjl ■iyi'u* yr^ j^y jLj 


jJ_j_J jl_£.l t_-J y <_£” i (j-— ij ? S~> i '---^j k_>» C--»^bu -kfl?- Jjl y u* 


cJ 1 j-i '^~*j -j j-i' j ijL.^ ^»l_^ ^^1*1 ^Ijj iiUV3 'j 

•■‘j jf j'j* ajUial Jj_^> eSW^^-aj ** 

{ Jj\yj\ j-i a j^Lp \j-jj cSjjjl—S"jj ^Lfcji o j (j jL jT ^^15^JjL 

y~ I t^jLjT jLj ,2y^ t y yi C—j i,~ 2 yy kL-^-lj ^ 

IpQaJ^ y oLi j -Lit Aiib jlji ^ J i cS^rAri ^ ^y'ts* f - * 1 ^ j 

C - -J 3 J t ^. ~ ,». '— ^3 ^glj ita^J Jj JS kjj-A» jl ji ■ J _^ < ~*iJ^ J " J -kA>- 

Jj tS^ a jJy, yy~^i <»**y yy-^s *—>T t ( J la : » <^« 

jxl ^kflinJL* L _) #J-i JlS^ tljjlilS^J jjjT il)jUi> l4-x C-»-Li< jJaj ^ y-*2 J* t—<T ^Jjjl 

oMIjI jJ Lf*^" • i -~*'^ 9J^> Aj^I ja Cj Ij C—<3 k;>i» ^ ^1 a.X. * wj ol y I 

J Jjilj '^Jy, il>si 3 1 bArf jl (j-k*3 t i j^y* *“■’JJ-^ 

.uj j-i tt ** ■ ■*> i aT.nilj lAAjb-^jj ^1 aj jLijL^- *& ( y? y J ^^"tJj5 c^b^Ab cI^Lmj j 

cfib^Lri l 3*' ■zy'u* i/’ijK J-*^ l53jj '-^"dy yiW 

C~Jb jJ 17 j4-y C—i3 C—*^bi y j jS~\jj^ Jl^il Aj ,^'ljj (_£l^liii kbaLbo y I^JLao 


l. biosphere 





a-ij oUtf jij.-.cij 




Ji Jj/j* LT b ^bb ob ya>^» 

j£o 3 dS^Li>_^ t<yUiy ‘IAp -^y iS^ji jilS 3 C ~j jy 

j oil— Jyol -j-i* V:>^ ■uly* >^1 (jjj^LiT L r** J . ojL. j»jb1 y jLJl aJj! 

t^bj oJy ^jlTy^lyl csW-'Jj J < jl 3 ^ j > l* 

\j jLj ijy (y^*(jl*Olj4y ) ^ l-ip ^jjjl J^L.1 jlJ jll>MJh jLjl 4 C-—>*j 
oiU—I i jy> yuyj yji? jl Ij ^-uijy* - lSj yl aS - "-U ly- <y*l - .y Ij j jl>LS^jl l 'up 
jlyp- ^ -u*jy iS^y gz* j^o- Jl>- ji *£ c—I ^1 yl ^yl JJi j\y 

ji pljj Utj j i j'i-G iy-j 1 -Ip ^l^Uaj jLj ijy ^bj (_£jyl 

(_>1aI— fc y»_*J0 JJ^ 4> ♦ iU «* 1 ^ w .- i^ . t . " <_£j y\ y_! jl oild— I ^ .. I; ,il^» \jtj *U I jlS"b APjy 

Cjt*J ^^j {j* ly * Od' fl 1*1 cu^y (_£ j y 1 j jL —j j Iul* ujly 

.ib -uly j!y jUL j jLj <y jI/*- u * j ** 3 * b 

aj ^lu*-l jLjI ^I-ap <_>jyl o-up ^ jy* J jy ^ 

Jjbly- Ij Oji J j-iaj O^Ip oy j <; j oUP ^pIj j (JIaLS^jI ^hP L ^y ”-..a 

^jfi' jj** J ^3^ j^ 2 *' O^Ap J O^Ip 1 *£ C ..*u 1 j** aA.*. ^ ji ^. y"— »*^-P jl j jla*.^ .-Ut 

^l^ Utflij cly LjI Ojy ^ o^i j-«a l" jLJl yC— s-TT* - J "^wr! ^ ^ 

<t-p|j yi 3 y i 3 * J* ** j ?* 4 -^ u 3 u*^y 

a£"< w> j‘/l a li oNy^w* 4Jy (jly <jl^i O^Ap j\ ^j^ry yi5 jl-li* iyi^y 
O^Ip -^y*" jl j^ 3 ^ J XiS^y oiU—1 o^Ap jl 4T -US' - y t\y>- C— ^ ji y 

oj jj tj>\y 3 <—15^" yy^i yii ^jjjI-Ip y\ jl ^5 l" ijA>- 4-U^j 4 j UJ 

tr** ui“H 1>J •■ 5 > i (j* i^Lf jJj fjfjl/'V t 0 ^ 

(J y »*J Oj^Ip Aily U-Jy A^ ^yli CpN j.<1*w* jl \^jL«j! ^^1 -Ap aJi 0 -UP yL > «j aT4_ ■ »*»i 

y^i-j Ij —j j (CmhJ a JJj 1 ^yl-ip O^^JL* ^1 y ^)^®b * t^jly^-fcUS^-C-—1 jUi 

jili jLjl & JllS^y Jy Ij ylfcL5^ A? y"^ ^y C—i A; jy.lf^li j\ ^yli olyJy jl (jlo-UP 
7+y >-y ^iy jl (Jjb—i Or^*^ ojl-0 I^jT oy a> ^^LUj t j C—J jl>L5^y 1 j O 

yj I J ■ U-T oili—1 ^yl^ ol-Jy yL- L yU tyy C— y^ jl Jy yl-U ^ijj j3 Ufciy 
jXj i ji otA-— a«um y .-Oi^y U y!yl !j jLJl ^yl-u ^.jj ^Ia^UJ yjj! t^yli ol-i-ly 

U j ‘•■^•5^ u-i 1 ./ 1 L> jjj^ - “S b £-*~0 ji' jU Jr-* J C — 1 b^ ik ji"'” trJ-Jji fjU 1 
.syu jkb~ <i'.>. ‘ a - : — 1 y fr jup (jil-Lfr ^LuJlSb. JjL 




JJLo _ Jjl 


w 

Or 0 ^ OM^P 4 j ^iL j oAu I ji ,jU jLJl *5"*.^L Mi jl ^!xo L5^i 

V 6 * J~^) L?^kj <£*c— I ^1 C—ili -ulj3^ ij**- (jjLJTJjJ j) l*ip ijjj \ j' (,>loA*P u rt^o 

J ^Liili i j&\./ aT>-l ijlftL^ ^1 C — J tfT 4 j (\ m « JL*) Jl>- L 4Li JS^ jl ^pljj J 

jl jl *j i? jij o jt* jfl <S^-Gi ^eJaC5% -X>w oMb I ji ^JjLS l5 -^l*j <Jll« j^jle- Aj Ojl, 

J rjl>* iSyj^vrA ‘J^- Oil ^ -Jjjl jUL ^ ^4* ^yJ-L £f-» L&i Ij jT Jljj^y* Jj-i o-L- 
/ J -uUOl^j* JJp <i JL- X»- «jy .r^ ^i J ^'jj <^jj IJ i_jly £dLj3 

jl5jL -ou>- (^L^*L L ^JiL 4 j j x' . £ j» «kL>J L <—jJJa-* ^yl-L il^** ijy* ji 

4 ^ _;j_^j ''jtJ t- J_>I j jL-j i_ y.lj^”"^1-5 j jL-l (_jt jj ^ylJp JL jl oJL toj'iL <j . 

<•1.5 j jl—;l (^lii- (jjLjljl \j>_j ic-J 4 -^ Oi' •'-~"l JLI 1 *jT j JaI j 0 L>- 

■ Ojy <yW^ < 0 ^ J ' 5 ^ c ' - ' lS x i"ij* 
0>l_^l—P* 4 j .C—-I oJ-i ^C-ljj j- s s > *-* L?'y JoL-i *^1 j ;; * 1 

j Lsijjl ji jl Jaii I 4 JI ji •£ ^l^-ij j jju (_jl 4^jj jl ^ c-J cJ-i iljii-j <JL 

■^J JjlJ j+r* C—J j 4j 0 ^" >^y»' W-J _/Oi"*i ^ 9 ^i 0J ^Lul (^La 

j jL- pI jj ^Ijj ol_L^ lJI^' J 0 -*ji-H Oi' 

La>- (jS^jJ 4,:> >"Lf* ij^ < ’l u^ljj jLLTjl l$jLj djy l^Uc-j» Lri^' 

jjJ I ^L \ji. j <c~-l jL*i toM ybjj* ^jj (jjl—- (_jVIj J —-$£±+* 

lj^'o* J W i .' :i J- l,,v * ‘«J^L 4j .-^.—■■ * jjj0^1 (^La^Tjl J'o\_f J t-Le-l JjjjV 

LLj j f WjO ■sj'j *yr J »JloMji j JT 5 ^jl si jzS>i\Jn^\ slj ji 

J^JL* jL-; jy* t^l+^L J ( ^_A"s jUlrfl piSL ^I p jl jl_>i jJ”1 4 ^jly* jl l?J -9 ‘(T 0 ° • 
Ji olij Ij j “‘A^ ^ri^l <! (JJj? *i J 

^l^UaJ (^UjI^aIj ji l^-ijj tjU- ^1 L .ij^j^J 4*4jLfc-l l 

L ji ^lowWP ^ — \£jJ j-^li J C—pIjj iw-sS^J j j^jP^jj *— i 0 i \j £^ * 1 wCjl^ 

^<Jlp j 4j1 j^Ji 1? Ju^ jLj jl-b L j ■X*TJ^£ ,,, (_^l^*Uau <fuMy j iWxj I .ijli jj (_^l^«Uajj »jj 

. C i. < *1 fSjjJ ^^J J 

u^j»/i**-« *xJ yj ^JjLS" C- —H jJ Jjblj^- d^Cjj A ‘ .^« <5**cX^T 'or 
i j^,u- , .j-f °. ■ > JO* > O-i' Jj (ilj-i Ji'j-jl IS J-^L *i Ij LSjjJ^ 




^ A 


A —^ C—j! 1 lA*“ Jr 'V d ' 1 A* 3 ^ ^ (T ° ° ° ) ( ' c( \ ^ ^ f )l jljL* 

^V-* J ^ a- *' “^*3 J J-5 J-UP ^^plj j ijULT J y^Jup Jbj-Jli y ^jl Jl>- ^ iS^ 

^ C~*\ J 1 jl f dJ -* Aj c 1jI ij&JJ^JLj^ CSWV^ J ♦^-- , ^ jj j jj 

j.3 ^k-*i -b**lj ^^^Jup j*— jLl Aj Xj^li (jr^* 5 (^L^*Uaj ^.. <r? »> caV^j JsjI jl* c~>w 

jlfcLT .3 jZXtS' J Aj >o Aj ilU* 4, Jjj»« ^j) jJ .Jjj-i oUj 

J tjl>- ^1 ^ ^ C—*>l dJ-i AjIjI (\^^f ) ^*ty *£ ^pljj 

y_j& jl c **j^ ^j^rJ 3a~ > v< '*'** ^^1*3 k ~*^? > £^*^1 (^IfcA^lj^; 

oN ya>^> ^r)j? lsL I^j jI*-j j oii I Aj iS j : - L -:i C-ajLi* & Jj-b*- ^plj j j*U jl 
jl>* *i ,^^-Ul jLi L L l^ifbU I Aj jU <J_J-U -bJl^b ^jLca ^lljl ^j I .Jlfc J l^ji Ij ^jplj j 
j ^«x-V- ^ .C-tlo -b_fc)^>* C- - >j j 3a*>*^ d—♦ v^b> j^ i■ V-‘5^-bi j ^Lft.Jj 

ckj^ 5 Jl 1 j 6 -^Jjs^ - l^ U ‘" “ ~ ^ ^^1j 3 c~*jLia ujjjli ^^1*3 ^Ua^» fcjjj 

J i^- 11 J -4^ j|y jS^I L.I .-Uaj L* 4 L $^3^ v r-' ^ J-^>W> ^iijl 

3a-j>w0 Aj J-alS"' ftLS^L (_gl^ .V.f’ Ij jl ^Ul5^ <iS"j.3 j-U L J-iL ■ I-Jl* J -L* I jlf olj yj ji 

jl Aj .C-a»l Cj 3 ^ j y> ^1 ^j 1 a5^AIJjI^ 

^ULT^Ji;) L lSj'S'jL- ^^b j f ^j' 7~^A^g' jJ oljL; ^-b^l J 

j 4; j^J ^ u v - ^ L Aj^b 4j ^jb ^Tail jLi j (■ i. v . 5 ^^* u-ij Li^ j-3 4S^ 

b ^bj a*> ^lijl o 'y ^ & c—<' oT j' (jS’U- ^ j A J j-<ai jjlji jj 

dSbjl ^5 jL>I Ll^jLLjji oLp- A^bl^ujli^jj^LDbAj £ jl (_g jL_j xjL»> I 

\ ^^*p >.yl5v. ~ . —v 0—4 j j^>wJb) -L*i^0 O'ii^ jL-— -< ^*0^ oULT -UjL*^ y, l^J I jlJ^J bl sJOiL 

J j -- “ l .'.- JJ 4^ l_^ ? X jji (_g jUT L ji <_J 1 L 4^ J ^bbrfsl ^jjljbL^" b' J? IjT .(wio^ 4x>-l J^I 

^Ujl ftlj ob ^-—a .^jlb-Li Jz ja~* IaLjj 4T c-*I ^o'j'^ 

4i—• j ^1 _j j (_5j (^l^zj ^0*^ o j <_5 j L—j t Ljj^l Lbb^o'^*^” <i^-*j 4> 

oI^jIIjjji_jI 4?"c-ol sjLil 4; ^j*i) _j ‘c—11 a-i-i 0->u \ \ (J-tfi _>i c—<1 4 a 0 ^ 

.jjdi^ o' ^04^ j {Jj “b J -i li-s-Li 0 ijlj o5^l>- jLjioLj ^ (jjLiLj 

£jk*a\ tolj Lj ' j ^j-u JO^* jl ^jiu&i #ili—t . c . » . A j jl j ;T.^> j jl ^^$0 

0 >JaiO>w« ^Ijjl ^_iaj jLOl t5'4^"bi-> ^ Lsi^ 4 ' 5 -)^^^ *—■**' o' 

ur^J- 7 (bW^j-b-; -“^-^ -bo-j" L j_jj jj'j a jUt-*I Ij (O'ij ■—'3j\, 'i 4—lOJ 


1. Millin 


2. Sinclair 



w 


* - l-ljl 


J ji-J jf) C ^-1 413 /^yj. L ^ m . 1 * ut/y xJjj" jULTJ ji 

1 jJ Ij ^j+p\>- t-CUxi ki^jijj a£*^ jl^Lf ,(y ° ° ° S \ \*\f tljbL- 

c- 3 ^ <> Ij I4J 1 jl oLii—-I jl ijL j j zy* *aj L ^1 jl #jLai^l jl JJ j xjT^« 

ji 0 O^^JL® Sjy* j J oIp^Up! (J.1^ .(t 0 * 0 ^ ^ Iji J ^l)jj jIj) $ £ jy 

jJ~j' olp^kl L $\j> j (www. ucraftz. org) «jljUuJLJb aj^UjIm ^ jlA c-*L- aj ojj>- ^1 

4 ]li* Aj (Jjjjti^ j j (£jjTj 3 i' iiUC-^p ^3 j JJaJ -> *ij^ _p 

0 U»U jb^-Ll \j c..**l Ai3j jlS ^aj 0 Jj»w» o^lll j l-f-ijj *^5 "a»I^ ° ° °) 

j ^j iJp t^3l«A>- 4-bia-Li ’^ ’ ■ 4* a aS^^ jlfcLS^jl Ij-poIj^ aS^ 

a 1 j c- w * l^>- L c/ - o ..i*> Jk^l jA j L4-ijj j^l aS^ jj-iL oil j ^Ij ^^Ijj o^l a>»-® L 

,(Y 000 iS^) jl ^3 1 Aj C~*jli* j l$1aj ^ c^jj 1 lT*^" 

aJ u ,_ > - jl ®jl L>^i-5j J Aj sLS"* * ■. * . K \j Jj -^1 J y£$ ji 

Aj oLT l_£j*J J |^>l ^»>■■■'>K lj^ J J-^d3 1 jJ .^Li 0^>vJ jl 6 jLil—'1 

y J **—^ j j>- Aj ■ J ^ °^" J <«—* 1 JsLjI J J J L* J J 

I Aj ApJ*>w*- 4 > . wLi -Lfc! dj Li I O jli o^Li Oj ^ dJ L-L*-P ChJ ^ JLjJ AJw* j 

djlil-jl j Ai A^jj L Ij ^.o-J j I i jislL* Ai^-i -^1 fljl-il 

jU J Aj^L j) ^Jflj jIaT ,3jJ vjflj jAJ >xJjj ji j jl AIj^j 

-IaI ^ j yl Aj jl J ^ «wJ LT ^l>A^->- Aj c-jUS^ ^1 ji .Xl^Jb ^ 

A Oo^Ul^l oLTC-J 1 O j I jl jljJ ^ Aj^£^- aS^^ jl-iJ J J-i» 

J>-1 jA j o[S^ ^ Aj oi^j jl ^ *a^1 $>■ o^l^ y 

CjL jJaj ^ U- (^L^io Aj ^pIj j jIaLS^I^.V.CIj 'ijZ*iS j^rJ I c5 
jJ l>- ^1 j jy. iy*-* rj^** J (_5jaU» ^y^p^A jjj j c^_j11kIi 

. wLi wLA 1 ^V jAA * J^^Aj 

j) oLjl 4 j oL 5 "^l^ Ji* . C 1 j ^y "*jy* ^;1 

(13^OAip^i^l 1*1 ^ o-Li ^ijlj^"l-*^ J jt^ (Jy*^J*' J 

Aj jjj .JjlAI^b y £y* 0 yA yA Aj jj£}dxlA (S^.^^^y.J aJ-U Aj Ijl ^^pljj jU>L 5 ** ^*X*A Aj Jju 

j oLi L«1 tc...»*l a-'-i Ijl cjUf”J j^j ji (J-'^" 9 ^"J _yi—s 


1. Barton 
3. Kaeppler 


2. Dracup 



jLij 4j jULJ Ij 


r * 


ji .C-^l 4^9 j Jili aJjjlSsj itaJjU <li5"lj ^aLS’"^ 6 l isljjl 

cjlj (jLiJ t -IjIo Jj* ^y_ j Jj j J^iJj l>- vi^j JLjlawLi kJL^>xj i yU£*%jo O \frjm0jA j^**A>wJj 

j) * j^lUa (jbhLs^^>-1L* Jill y aLS^l^.v.C 1 j liS'ji tjj&z*- $y. 

a3I d . Z ** 1 j 1^jt ji IT-L*P AjOUx* *• iS^yi 

aJo jS"" ^3 aJJjlja^ A> *_ jIiS"" jbb j} l 1*^1 aJjL OjLi! I 4 J l 4 j yj* aS^ ^Ll - aJ£^.l1-^1 

ub-T J - 4.3 IwLp JwjJ j i^^J-4p jl (_g jj\ olp^kl .c~wl 

j [S a,,, " a j lS Ip^i 5 ! y lj' j&o ->jb (\S^Y“) ( ' ! >lj' 

•-'j y^ (j^-i 33 ji»Lf r^Uai (_ 5 ^-.jyji 3 ^ ls^® 4 —^ j i Sjjij ^"' 


1. Evans 




j©9^ 




*j sLS"""^Ij -ijj^ j-^ y**- J X>- 

.» JS’C 3 *'* 4j ^' L ^ > ^■■: |>J| ' i ^ J C—*1 j j ^L*JAi 

■■^j'V, l#* 


O-jf \^ m ii jUs> 1w ijall.'Xc ^ jiaw jf OtcMbl JwLcjU * J^tTC5jj 

j ij^JL_* dA^lS^oLTj ^^Ja*- jj Jj L Ij ^pIjj jULT 

^J^lxJ y* Ij iS'J^ ^^*Ja —> 4*JUi* o_j-*-> **JUa* ^y* 

1^-4—Jl^-* tc^-^l ■ lJl* o^'Lj jS* l>\ y, iji j y? j 

-Oj7 ^ !j i ^jjj'j~o oL L p L ^li^--*7 ol^ ji-JitL JkU ^5^1 .~iJj!j l^Jj c-JL«i L <Wj 

^ I frilp L Oj15j ^JaJ ^LT4 jl*U- iS^^r^r k j ^ y^ 

yi 1 w U^ .j) j-5nj Ojj-^ ^ y*^^. ^ flp * u U oWUa^ -UL ^j- 5 |»liiu j l _0 \j _) j 

«j“>L-£- j jlo^J ii£j (_J L* 4j_^ <jLLj» A_i ^yUlia—a ijul l - i i.* ^jia—< (Vj *& C-^l jl y\ 

V 4 ! \j~~tj ‘• x ^-* ^fLw" j-> I^y_y> iSUyy.J J. 

<?ljl jj ^Uilk* rja** Cj\J i \j i ji Aj ^1 j' .Jj jlj I j j_j>- 

_> ‘j-j j <; L^L-S^ Cs*~^ jl*L£” <iOUa^ ij-i \j -Lt 4>l^>- 

■ iy 0 jliL-1 jj ^jiyUr ^Wlk* J*)j j' **i^i _/► 


xij kM * ^Ijj 


U 

Aj j ija !:.>» ji *S" {(£j\ -*!>■) -A-iL AjjHi (.JJ-OO ol y \ X>\y ^y (jj) JiT y 

a£JL jjtj l* J^*jy Xj_T j* y Ifj *'"•'! Oj ‘-^i ■^'■■'^' Jj y L-j 1 t.*v« Jl^Jll 

Ljj1 jl jl_j£-l*jJi jl j^*J.-OiL a XlSb J Jl>v* L 4jOj** aS"J- lL Oilj jj (^jlso oljJ! 

(Y O O O i j|jl£*p J ^J^l) ijlj J^y ji aS"J jla^jLpI jjLL 

Jaj aj .X>y»y Uy aj ypJ 0*L aS* o-J a3 y^I4Jj y^-L* ijlj jjjk jl y jjl j 

ypL***j) ^y* i y NL ^l*lo j2 Lip cJ L Ly Jaip- Lj.pL jj I^jJ ^jj I jl 

(_jL» j JajI ji> jj Ij ij^P o-Upj J»^JL 7 jlJ j»j .? l-jl ^lauu ji Jj j^** • ( \ ^ ^ ^ Jl* j 

!j ajIj ^yLp oLT^la-^ ji ijj .(y ^ ^ y ‘ Jljl^*-* j o^-I) ( yj Iji! ^!L ajLJI 

oLT^y)yy" iI-pL l*ayLL* JjJ? J _pi*IS^yjj aj L*l upi^ yjjii AJLi (^'ilL i^lo Jaj_l j i j$ 
j ^ Jj£i* jj;; aJsjIj (^Ijj (jljNi yjl* jT opIjm! jj .(y W/\ ‘Jl* j ypL-*l) .ay^ jj 

yij yjyyyi at y\y j~* j-ijj y*iy u t(> ^^ ‘<Ji* j jj.u^i) ay syj ^y£ 

y^l—p- y £ c~»l (j^^-* j C '»;i j j j-p- L c~»»l ijj Ajl 5 'jj^ j j-uo o^y 1 Jl 

jj jj_j| .-UlL 4 Jji 5 J> yy jj J j^lp JjInI.T y yy jj \&j (i^jijj 

^ri'j*' u*i j' irl b ‘iSbjl; iStfrAOj J J J 

a^j jj j y- ‘0*< j J aTIjp- ‘-apj^ 

• (Y • ° ° ‘Jl* i Js^Lfc**!) ■i.^ij-* y~*y* u~*^' 
J jy-* j*i j^” "JaL y*l^"J (Ji - ^ aJ-1 jL olyi ‘jj—;J qjIj*" ( j**j'^l' L c-w'l 
•\...y l(_J J J_j*«c* cJaip j J C~»l Jjli ( j'^y^'y ^PEP ) C r jl*l^j j y.^ -A...iC] (^J i aJj( 
jl*L_J *ji y.j^ ■> ; ..— ! a_JjI C-j-y JjJ-** J' t5j-~ti -v-^"I lS j ‘lS^T 
til^fj. c-y Cjp^- ‘ju Jjl l .Jui'c-i* (jSL-jlj L P^yJ RUBP) C r 

j»i' j Ojly C f j C r 

l*AJ Jj j j^a J jj-L** ji aS* 0-.I y \ ol y\ Jj-Apj" y) ^J>y -(\^Vf j 

(^y-TTi JjySijjpwi J^l^ t^ylT^rLi. ji j pjjliSbr* jjt jjjjT-J-—S'l<_5j CJS ^ jj 
iy- j .ilSbi ^ a *“ *i y,y^ l 5 *^^ <jlj* jl (ji jL*jl A_; jjjy C-»jLi« j— ij 

.jjb 

4_J Ul “~y y yy* *J jj ijy OP y y l*Ajjjj.jt jljj* ol lyl 


1. Ehlcre 
3. Gifford 


1 . Hall 



rr 


|>jJ J-*»i 


(jlfTj-; jj j ^Li* jj .(^AA*l ‘* T) jy»k k*£* j Ji*^ y tJ ^y 

<L_jIj J)OPj-** tt-JI O^ty? X C~*jli» _) aL j*t ji kki£j^y" 

ajb (ij'^jjj eS^®*yi>- s jlxl L ^ y~ i« Lyi ^IaLIj j) OjIx» Ij ^<. ^7 ,.< 

j J jj' 1 ' J *7 J jTcS^ji 4S't5xLL jUlf j3 -OAAT 

£ JjifL AlAta iS^jJj Oj 1 AJb L ^IaAijIj AjL Jj*j OPiALiS^^^ A-*j Aj_ A-t (^Lh^L ^jpjK» 

*yrj »3^i» i {J^y, ^ ^lS^< Lr ^^.oij|j5' (jr J ^l' j y>~ l a., -* .. y lyy ^,1 bij 
iJsjJ ji ^ ji .ajl-k^y* j^b lyT -l***'-* y ^i^y, i O.il«i «Cm»I iJ^Ij jIj op j* J Jjb 

jjlj jIaJU L .Jjla (jj^J C-P^ ^^SAjI oljJI l§ii ^j Ua>jJj ^JJjk ^J^* 

j ^4^ji iSjj* ^kj ti^J o«jUU jT aS**A* IiiS^jjl JS”Oj Iaa aJ jjj 

ji L (_ga U o i * j odUv* ol^1 tj c-p k <-jT jUy ok^ *i 

iSjjr* <i-pL aS" O-^ii l^Sy <jA*» ilfC.*,** J ^ylS* jAi v—y jl aS* j^lb 

jlij«r Jt- 3 ^ ji jliS^jt" J*lj* <; j' (jiji iiy'j - c-p^ tcJU- jj Jjrf ^ 

y i^~*^ iSjy^ <; c-il j (<Jjjj j^j; j^) 

ji y yj* i^iy.^ ^ W *** k jj .c»<*I *i~;l • jl$j 

oL? (_jT o ^ j y-—! (jj«j ^ ^^"j; ki ^ j " j j 

tiS’jJl jj j j ji jj oLLfcP j lyj ^1 j 1 Ul t-xJjla 

.c—I 

■X^lj jj ^L-L !» * >- Ljl klS - ^ jIxjL* & c. * I ft*Lt , j (_jloL ^jj 

Xj I Jj (j^JJ _^<-» - 3jj kd^Jj <; 1(5"^ Jjjl kl-pL J Jj»i^j» ^^1*15"OXl 4 j 1 J kiS"^ ^wla •* 

)o*m y IfT^ oJla* j*—iL oil J jUlZil C—I .(\ (jljl^oJ* _J ^-5") 

k-x t - C yi i(i; L.I tXjb (jS^X 1 y5".xL ^1*15"j j_^ 1 (_*!(p- jj! 

^yllj aS" 3_ji ^S"jy ^j\j*> ji ^JjS"X—JiLi jJ nL?^l jy^nyi y sXl 

j kjy js^~) c—"1 »jj< t y» ~ ; l » oL»L;S^ *j o..-i cil yif^ jlpiy"-lx*y jy y*£ u-i*- jl 
*s^y *-• ■*:** • oO V j^y^ b Ct) ij^'y,^ J ¥ yi -(^ AAAc i jljl^*> 

ji .x^j* ijj*** ij y—'y* jixi* cNi tsjy j* *y.j \ «jixi. ji jjp ^ijp aT 

yoyJ oJl*i jj jji^Ai^-l j-* i^liT Jilj-1 cX j ^jy j j ^^5" cjup 


1. Jarvis 
3. Jones 


2. Me Naughton 
4. Kirchhoff 




Aj (jfljj l^JLS 1 j 


XT 

jULT Ajl 1 i JsJLp J Jjij J* (jlplojl li^-Lai- jjj .Jjj a JUbLi* L y»^’ J A^jlj ( Jf»- jl»LT 

jr" tSWT /. (jlJ- 5 aT^ jlT-(l S'-ij-i y^) xy J OULTIj ji\y ciL Jlf^- 

,^y \£dSb jl JO^IjTj. ijy £jj C-US'J. ^Jjljjlj J jy* lj cSJ^J jJ J C—l jijj 
■^■Ij J> J» ‘C—<1 JC-*-lj £i jy £{j y aT j^jlT &>_ Ji .C—I a ji jy> <^1 £y jjlj'j 

j' ej-L' jr~*y-* a^j-T j* ui,y ^>' C/J • c —' jr^rf. ot *j 

Jjj JIT i yy^ *T c—*1 J"" i <> ^jN '-US" Jl* - I j vi~*»l Jj j jiT iysJZ" jl (j-ilj aT aj Lu jj ci Jjl J 
aT ( Jaj Jl ji Jll* jl JP Aj .C—'I sLT i jS"jlT J cJUijj (J jLjlj j ol y 1 i^ljli ijlj* jl jJ j j 

■AjlJ^y* jjj jj <1»J ijl>i-* t_ ^i I u'* jLw Aj Si-UlTjjl>i^ O-Si Aj J«lp iTl^- jj.)jj jliiA* 

jl-Ui* t^JajIj-1 jl>- ->■* ■■ij' b „J*j l5 J~~"y* c£lj*"l J Jj.) JT J jr^T-^J 

JplT00-1 A; j-»j ^L— J <-TjJ £»is-- -4»-lj ji JO JJ 
Aj ^-oaO* ^Jjj.J)! jl j Jal« 2y* ^yB^JX* lj C—jI dX|> AjIjI (1p«j A>ljl jJ 0J.) Jll* ii£j 

Jl*) ‘u^rjj J.Mj <; cJjO»ji l ^-s aT oJ 

(Jj j—t jl v-I-jIua \aX>- 4-X-iLi -S' (^) iSj^ Ij OjJ s~ C-j,5j*A>k> 

JS* Jl -(l AAT tjl* J JJ*lf J c-*l ^ Il—I AliLlU jji* aT (J jJ|.... : i l£j. 

aS”" ^jl»ljj I y JjjJ iJjUj" aT (_Jj Jo A; *1 JI IN- J^-i Aj i^y^nyi <2 - > Ji jij) (jrib 

. Jjjl^ Jai?- j^»j J '— t ^r** 1 ^ Jjl~ J -0jl*^J* ^ jjjf*■A~~S , |(j>J C ^-ij j jlli* ^j 

j ciJUL* ^jlii^. aT c—*1 yj_l Jj.ITsLTi^jjlj j i J aj j^>o (Jjiji jl Jli* 

ijlj If-.l-l—ll jjl cJl*> ^ -tiJ tl-S'j-J Aj A>-jj L aIjJ J <jlf»l-Cl J-j 

Jl»tr i-j JJx. ijj^jijj j-^uaI j J*1^j 'ilUi»'l .(\ ^ jlT j ^jlJ AMf 

j c-J I jU Zjy* jlli* Jili lj fi bT aT JjlSj* -Alj (jIP j** Ij l^ I (^Ua-1j j aT C- »*l a$y 

■ r . ' . T lj (c—*1 ^lf*lijl ilj C-Pj-* J lj c-pJ ^ aT) lj ^^1 j> ^lf*l-Ol ^I jp j *#Ip 

cJUi ^jj Ai-f Jjl»j .-oU ^pLa- H aJj j cJU> j -Lij (_jJ JL»I cSj Jl j c/.£ i ^ J b-'r® i 

1>I J~{ Jl~* -Jjli J* j liTU- tfNl (Jjlj* -IsjI y* J lTl>- Jaj| jii A; jjj I J A (_jlf»l-0'l j aJL j 

Ij^ - aT iy ^jk» J—j; yi' j' cSjb-^ c> J l+' x ‘ •■»j-'tf' J"^ l “ J ' b ! O-Aj'O^'JJ 

C-lT Jl-* t x t SJ-X*- yOJj* jU~ CSlfSJij ji !j li jT ji J«"Lr Alkl. jljjjl-iT 

J“" aj. cSjlTjL- (jAi-jP i>lfioj jj aT j_jj ail ilfli-j, J Or^" 


I. Schulze 
3. Farrar 


2. Brouwer 
4. Gunn 




J* f J* 


Lj^)) jl (^^a!L i C-Lk^^* ^j viSLjL>- *U-j 4dja*.^ jji aS^ JO_* 

APjj^ d^j o-LkLi-a l LI oL^^y* jl^yj -L j^7 lj *y** jIopI aS*" *y> C—*o jj (j^JUu 

O-^TA^w ji Aj ^ tfij y» tA* ?l a. ' . o JJ_\ j} ,-Li A>ljl j* <jL y* J^ y.y^" £AjilaLa 

3 jZ* ° /b x •> !T iiL*i J J jj j ii5o" (jALT u> ti_jj L j _p* t *T J 44 J.3 : -> 

l^j 1 aj ^ ^k-* __j~° j I j*jL l joS*"!j-«»j du L j j ^j j j yLi ^ Tyb aS*" ^*.5^ I ^i-a j L Ls^ ^ji-i l 

j -Aojj a-Li C-i5^^-S - * l^p^ 1 i^l^ioj *5""^LLS^J J J ^L* c3^'^r* j-L^-° o^L 

■ 2j-> dS" y t jjjyJ *yy£ j! ^L- ^«Aota jj^£-b-Li l^^jj ^h^L- tdo ^ oilj^ ^j5" 

lj£ l^jio J 0-i5^ a 5^ C—*1 jl^»i I . -LO jj ^JL** £dO Ji y -Li j } jIa-j 4*m ji aT ^LfcLS^ C^^-isP 

^1^*1 jjl j a^j -Li »j (J^Lj JaA>- Ij a5^c~J j j^LL^L -^-p d5^l*- aj ^ jlS^jL*' &<_£jji* T x T j*4J 

v O -Li j U AJL j 4^A i'jfr y\ ji .^jL aIsjIj a -Li Al-*<lS^ y**i 

^9 L_p ^ 3 15^ j I jjL a.' A,i-^> (. I £ 1^-a I Ju\ -Li j jU i yy \s iS^y, j J ^ ^ ^ 

O^LsJ C-L_iJ A_J j\ <1>-y> ji J ^ 1 J^> C—if"J d£L :j l J jL ^ILp 

j- 5 ^ j* ^l^luil j i jW ^ ^AJi j j 3^^ j j L*_* j L L5" ^ L Ai^ j 

aJj! ^>-1 y j) ^l^oi-Ul -Li j .-Ljl-b jl-Li^ Aj d5^L- 

j j'^-I ji^ 0 "^ Jr^ c -"' u4i (jUA^J j' j\ri, 0 j--^ J J 

o jb ^j {j^st) \jf f 0 Cc*3 J* J f^Lr^ 

j 1 ■ LL.a a_ 5*" ^l5ob aJl j _ iw^L* cJLa j J^Iaj ojl^® jl (^jL—< j,s 

^^LpjIjjL ^1 oj-i^ ^ <> 4 Cwj1 al^ -l»- jl d5^U- ^11 jS> yu-$ j j j j^zJ 

^.ir._-I? 0 LT l j^J ^ ^IfcAJ^- ^Lj Ji LI Oj*i^ ^l^l-Ul-Lij t-ulj ^_I-LP 

d5^ j) A^-l ^jJ-Lp J*a\s>‘ 'j~>^ lj a 5^ L LT. wLa> ^ Ajoi^i cJl*3 j -li J Aj 

•ij-J>- J |T ^ '■ ■ ^1^-i Aj ^U .XI L^J I Jj I J l^'.-i jl -LL Li L Uj j\} (_£ jL—^ 

aT ^iu I j*i j ^ L^Lj . C—^1 j J -L j ^ ^Ip jaji j£i Li J^L^> L yb a L5^ 0-31*3 aS" 2) j-i 

aLS" ,jbbi ^S”"J IfJUi l)'>Lj>-I aj^U- Ojj y l_y “L»- JJ.i jl d5"U* yLJ j j j j ZyyX' 

jj—3 J j jj ^lJ -k-J L J dSLjl ^ ^5" Aj jl JJ dLS^ Aj A^ y L . 2> y* ^o j\SLw I 

oil ^I“Lp _^>Lp y\S* jlJi^ aS^J uiL AiiL *y*rj a*-Lfcli)i jULS^ aS^^ 1 ^SL 4^^ ^ d5^L- 

^Lhul A-jL* aLS^0j /J2> y \ y> J “^LjL a 2>J$ 
O-JLi j 'jji! j . pL jL—> dSL L I -UjL o^jjjl^*^*^ aS 1 ^ 

.jll^^Lj! apj^* j' jl j L LsjL-j I -Uwi^j"u j*>* L ^y*\y* ®L^ 


J-i j k . -» « (jPljj jUL? 


YP 

4j jl il}^ _y t Ujlf jL*—i Aj oLf j I ^ y " • * .* I j Ifc j 3 I 

<1 *J jW Oi 1 °'>' L " ^ d^oiTOb^*"* Jbi jl b e^Lil**) X X>- ^pIj J 
tsWA-t—Ol c^lyrl L jl y<^ b j^> 1 ^1 .XijL* j4xi« Ij jl ^£X-Oj*»i j X*i £jJJoo j 
,X)Lj ^l>dl 4 j (_gaUa*91 j ^£jU 1 bsi>*d $ J L»jl jlXsj- ^ l 

d£i* Ujb Ij ^1 yti ^l^lxl j 4 JL 1 j ^l$.:.Jl*j j x£j c*s> j* *£ j^l>- <JW ji 

J d^jj~— jI -U*«l ^JaJ bl iXldXdJ 0**Ld jlkU>* 4X* jL^. j-^Jb j 

J^~* (uT^J J -'-’''' ^^- > "' ->) i^.yr Ji J° j' J <J^J* J 4-i-iJ Cxi ^ l> ^:S yL^ 

J 4dj J ^Iftd-JLo J X£ j L I.. P ,*Jb J L*JS . X .*** L 4ddli 0«JI>0 jfi I ji X) ^d^y> 

p~r" 'jij ii a kj ‘•^X ^XLr 4 jl/ Li.^*- Ji X *£ ,_$>Xi> jj tsi'y 1 

ji^-j jL. jlxil* j dS"b 4fT ^U- ji Ul-**il oLT ji * j* c-» 1 jlxl* dXlS^^J (J^4 JLj j 
jj Lu L { j0 j** ji eLT4fT.xiS"^* b oLd^I eJ j l? bbAij^j 

l^j j-i j c-p ^jJJ U^jjj o jly jT ^LfdP" 

J ^iJ ^ ^J—(_r^lj Oil ji j i ^ 

^l<djj ^.t.».. v j xiS^j> dJjJ d^jj-— jI -dwl jlAi* ^ol£* ^^yjJL>i-* 

^Lf-^l-Ui j 4—Ij j 0 ^ ^rUUau* jl^jl djjl^ ^_ A*t^,e 

.(\ \ ^ ^ 4 jlJ ^ ^xJl> JU) djjJ<^* jL^i *J 
j2> liji 4 -Cx-LiJ J-*^ 0 LS^LJu oljjI oL« j c —^1 

oljXut $y$i d—t-L j j d^j ■ ■ U.'JT .xiL dSbji j I \j* L otldJ ^ j^r j 

jl ^jl>- <iTd^j .xL ^y. ^ a ^ >M j ij? La^-I W^jj. ^ t£ S '*^. Cj*.^ 

l) 1 ^j sL^d^d^- jjj ^ a. ^ xj d.p ji ^^zJLo jb~^ 1 Xk«j ^fcLfT 

Cy.^ OljXA 4X)L^ ^ jdl«; j_^j uX- d—f-L l^j J 

^jPi-J X-dJ y>~ £~ a L) +Jb jl) <>wX O J J-O jZ*J'j+» l^S^J xt J Ojd^* xJ^J jXLj 

x-d j LS"^ I*LT .jXT ^!| j ^L>xjI ^jdJLj o^d^* xjL 

^JL;Ij-Jl b-^lj — 4 ji b d^-l^ jjj xJj_J Ckt'j—**> iai— > jj ^_jJ 4XlS^> 

Lj P^b-J ^Ja—**> ^j 2 j ^j-jl tXjjta C-jLij 5 j} jlfcLS - " 4$* ^*15s1a 

d5bjl s \S xJ jJ \S ^\y>- ji jj I ^j| ^Ijjlx j d^X ^-X-dj^^“ ^L*dj C-iL 


1. Mulholland 




TV 


JS Jj~»l - fjt J-oi 


Aj»i^-ja ja Anjlk* ji ■ajliS'ij* j-Jb ^LT£*lj*r jbL. y ^\S jVUI ^‘U- ^12 

•L/isU*i j aT xilija (^^^^) (r) ^ir J (T) JUU (LyUir ( '>jU-^ jl ^ ja JU 

. Ojj y.j^ j-^iJ i^^****dJ J Aij j' i - J 333L^' 

(_$L>a *,ij ^L.U Jli j pa.■ t . ' T aj jali L jjj~*I (_jIaJIj j in *V**Jif* b*^ y .*JciS'b* 

Jj /iAj>, ja p.b>-lljjT jj jl jO-l 

JsL-jjl ji i£lAj'b" oMtb-l jjl AjjJs>- aS"" JjlA^.|jjj ^yff y ^jl A; (\MY) ajfr- (>£A»j ^Ia* 
b b j j^rr*^ •*?" J ^Lj^i J* £ jj> 3 bi j Ji jT.Ur Cbl £ j jj X>\y ^ (jlAij (jiL. j 

j) j_£j a aLS*J p «y «L^4^j -lij jl ^jb'b^') ^ ba .xS<^-y ^^aLS"£.|_ yj- ja 
isWjjy.J 'j u'j*r t5^*bjijr*T j 1 bjjjijT^lAij (^ji- jjjSbljT jib® 

•jt_il A»Olla_» ti£j ji (\ ^ ^ ^j it .X^u-a ^jS’jl&f j\j*r 

3 b“* tp~—• C^«.t»j j-jl J»b»^ iS3^ J* 3* ^ > " " ; '* jb ^. «J> aT xblj 

^p-wTb^ jl p>Us».I j ^LLl JlS^* 4 ( _ r ^*j; .c~»! »Jii »s*\l*Pharthenium argentatum 
(_ 5 IaA) j c-jlij Jj.aj J a j*- a y, jb"b J Ij a jb^ jail Ij »L ^^y \ Ij jj^~*T ja aj»- j* 

(jjLSu p _i yj aS”" i y\M\J> (_J|aJj j ^.^i» jJ j--* ^-XaI yut .XS~ Xij liS^ l>- j a 

j >*C*. it) c—.1 » 1 “ ^j\yS'(Pinus taeda) ^•y—j j j ' a tjL^j ja ■< ijla 

0-»l (,51 aJLj j b^ jl I aTC—I A-LmJ ^jrfias *■ * l>*l t(\ ^ ^ ^ 

jj_^-_ *T jt_S" ja J^ajj—• ajLj»-l «I~JT Ap aJ”C—.I (jlbjj^rr*^ k 

• C-iS^'ill; pTljl jj ^ ^IaILSw i^ljj A^lal aj»“ *xij aj 

(*—* jbT_>a (^Lij ijj-k-; ijb^ _>a\J Ij IfiT aT i^IaAj j a * ■■■ : ■* Jiilj j' 

lJI*— j ja {£\*jy^ oli5b^-l .(^*aj~_«i a^-. tx^S” j 

■ J j' J j^* J (j^bj i i o^bj L5l*^y iji^v C-iT (J * 4 > O) J\ 

iJuj£ i j^ oJjbljL* b ^* 1 X 1 ‘JjI-cJ/j j.Ju.jj.r (b'y c -' c*4i^ 

L j a5L.IT1 j (JcJl'lj yxxi L »Jja jAb”I 4 Cm»«i» ja c—-I ^5 ^-j 

Ij jl *'t^bj L)^*b"ti^j abb^"j tb - ^' •*^ , ib jj^ o j\Jx* 

■iy -AJklj»- y m XA pjlj.fr t 


1. Mojave 
3. Callaway 
5. Schenk 


2. Mahal! 

4. Allelopathy 



-J—■j la . ^ 4 4j jj '■ 4 ■ - ' 5 * 1 j 


Y A 


J^Jxo 3 Ole c£±£aj 

tolIj? lit | > _ s ea»; <5"C—A sij; y\ oiA?"J^sL- ^L?" **?j> JjLi (^IflaSjA-i 
j3 jLLS” 4?" iC —>u ■ijt'u* £ 3 4a£j y\ £y*?y t$lIjJ JLa JJ - A. :. .■• » «cJU) j3 

£ *Jjl (jl^JL. jj .jjjA^ o (J3 jA»- L I j j' J* Ij® ^ Ojjis j j*-* 

/jjl 4?" J-*iy“ 3j** L-pL Ij^ 1 »?"Ow_^lsj -ij> o-l_i 44 Ijl 0 Ju Jj ^jjl '£y&y <£\y y_j 4~1>jS 

jlj~» j jj> ,j (_jL^Jjl»» ^iUl jlAs £dS"j4 >—j 1 1 jl-Aea j^>l 

J jjj LJ^yi jl-Ula Oual e JA 0*-L* 4—*9j3 4?"^wla jlj3 j*J I 4 C- 9 A Ij l-®*^ jjj 

j c^j- 44 «Lf v T c-*A, aT^LIjA j 3 Ij LSlA<J_jj OjI-U j (j jtu i<i£y * < I A •■_*■/> J jL y 

‘u 45 ’'- 3 ’- (jiW-^-d'— j- 5 erv" ■ x ^ij A LS^Lrsi (^‘‘-A.J ^ ^) Jj .' j . yr* 3 jj- 
yLl IjSl Ij 4j _) il?"j4 4_4 I *. r . . . » J > j Olj;—*J 14 44 4?" 3 I 3 ^j y li^AA- ^j4_l j* j3 l>44 jj j L 5 ?“' j- L “'4Z-j 
{£_^4 3 4-0y ,3_^1 4_s^y ^LLS (4-0j3 L ^yLj J C-AI 3 (^IaIuIj d?^f u I jIjiLa 

j jA40j j_j>- 4?" iy+ij* ^j-o I cjL i_j I j1LL> yLsIS"A —p ti^AA- ij\y> :xi 

JV*-' (K^- 4 ^cr*-' c3ij-^ j' ^y*. v"'” r i : ’ , -^l i' ‘-r? J ui“^ J lst~^ 

J J y? yli y J 4_S|-y ^J> jyjs 4 4 T C ... T . 0 J Ol j~*j L J^T 

le>44 (\^At)J^*J ■ij _J^ J ' 3 • 4—+4! «eOj 44 Ijl C-4 jJsj 44 44 j_)j Ij 

.Jjiol.3 Aj‘IjI 

o-Liii OwLfclJL<a .d..>^l Ij J -i-ij -iuijj Aj (J^ 1 

jLijlT" j jlj jjLiS*** .C-**! jl^j J J 1 ^^ i-J I jl Jj -A-ij ^ C-^l 

jjJSJJ ( j^9jK» ^ jjiitjil jli**>! L £tJ J l r^t 

jl (J-k Jj J -* , J ^ C—l Oj4 JjJ ^Jj jl JJj .J jA" jljj 

ij'iU 1 -Uly J Xiyi ^IjOJ o_j^ 4> j^l^esL 44 OpL 

4 k_jj Ij—4 j ^j-jI-V—>• P ■ >- 4?" c .1 * * > I ft*All ftilj y Lai .A4L^4» 

J £j J j^y 4 jlji tA^j IJ* J** J- 5 (j~7 -^^ty 4 Jj^- 4 - 

t>.' “AaJ- j' .OJi' LS » (JySjL*- I 4 JT ^ioj-4 jl ^y^axj Iji.j i^jlj J (iji ^ir-iJj 

i^yAjj C?Lfc44l^>- 4 j i^L>- 44La ^L J L C-3 I oIjh—>- iS'} Ji ojLil I j5i Aj jly^y° ^jlj 4 

^l-Ail 0 js I _)) iyi*^ y-^Aj (^^i-asl 43 U t£_)j ^y~il j jLvU 4^3 jjT^ 3 jl_J O jL—>- 

t>.l “b |_5L40lA jb^~k J (3j-? LS 4J J^A 43 L J4_1 j 3 ^^jlj 

Olj-A>- Jjll?" ijiy 5 jl ^La ^i-4®l 43 L 4 j3 sA^Lp J y?" 3 I-W jl] y jl j JA yujia t j^A*a 


Js fja J-oi 


IS 

jj xi j xij ti_X y^jiX .-XmLjj* £*i (_)■*-*c» ^Ujl jl ojli~D>l L c-s I 

jjl iJ a~a**j ^-xp j <j ^Ua ^-1 j «xi xJy ^^jj (jL»x>.Li yjblS” 

_)j ilJLL jI ^- h‘ . ‘ jJaJ jjinS”t^JLj jj ^l^Xxl Xj yi 3l_»* 

X-S"jLmmi 4{ Jjlj* xl,«^» fjl t j\ j*> 3jl3 cJIp- 3 jT ji yC jI ji' XS" tr ,’-^! ^ -*Jj"i" 

.(XUjJL’ Xf>-ui ^ ^>^>-Xj 

Olyl J j> 1 lC> U iJ'iJiXX» 

^Jjil ■ L l f ^j &Cm*I -xi^^m ^*jj txJy jJXy- J _U .J j 4 j 

ji .4-ilijy* _jj jl ^ J ixiji^ oLLp j—AJ Ji^ 9 ji (jpljj xiy 

C*3J-X*w L j CiL ( _yL*lS** Jjiiu* sUXiTjJX*«_* J*»l_jP jiji 9 jl J j Jj*op» xJy xS"t53jl_j^ 

iLjjl jj JL>-Ix>- .^cTliTjj ij J*l_jp jj! yxS’"xl **r\y 

jiiiiW T yjIjili-J j ij-i> 3J-X»v (J“*1 p JijJo-UxTjjJ^w. Jail »LS” xJy Cm*! -3jli 

«LTxJy jj <S x& lSj~» iS*\* £#) ^^ axxSjj^v* JXy- y.L* c..* X j 

jj-jl j3 .X4S" 3 j l_j ^pI j j sLT 3 j ^ l*P j -XJ y t(J>lp X>- L j3 Cm*! ^fi**-* • ijlX j^l j j 

< j «*\ L j u r y x5^ ®*xxx^3(3'*^^^' x»l ^ * | J t > 9 1 ^ 

J—«1_^ j/} oljJl J •>>* xJj? ki-*3 oXxTijX*^ j>J j' j* *1 

J j-> 1) ^J3 CJL»- .-Xilj o-Ciljil J JjUi 1 L J J 9 *—"* Cm*I aJLiS^J-Xx-* 

C-pLi jyi3J-X»^* <j~*? ji xip l^jj Ojb jlX-Xj'Is (jljJ CmiIxj- (o-clyl 

^**1 j ^Ijll Xj ts U^^'j j3 -xJ y Sxi)jX*M J>1 _jP aXjiyi j JjUi* 

• (\ ^AT ^ F ^Cj_)J3 j ij*ji) Cm*I o-Li a-XfcLiL* liyT j3 <mJ xa,k'» j3 SjS'j <>-J I 

Xjb (jf-Xjj^| j-*u3r* 6 0 • ‘X*l» jlfij- l3jx»- J-<»i ji xf x a k ' .« jj 1 Ji<^jjt>j* ji 

oiIp t£^-_ xj'iJL* (_5^*lxl 03I* "X^y ° - A Xd.k.'.j XjIc* (^1 xala.*) 

ji i»jT -'b t£\j> xT-C m*I jlx^* j3 kif^CaX j jj |>^000 ;xJL* ^ 

1—alp { ji t \ XlNU* xJy txX a .3 1 3 t^ijS" J C*3 j£* 1 ^jjya ^jUl XidaX* I 

x’,,^i jlxa* \j xi 43^3 xj ijS"& -"X^*j jlx^jk ji k- ‘ . t X- jjj ^jS^LS^i •«• x 


1. Synergism 
3. Breman 


2. Souree / sink effects 
4. De wii 



J -=j ■kr*' 


p- i^aIp j* ^Uj-; uJ y i J_£J ^l»»jl bSjL; I 3 xiL oLS""jLxXl J i jU—s 3 j jj 

AU-ij jj-^ b^l'-^l ji jL*LS~ OjajUp^ jL^U ja td^i> jjj f ^\ ° o o o A; 

4C-i£Ojy j i5j^” <** -C—jjjj j~^'3r^ lJ ~* jJ-^cSW 1 ^LP J 8 

^Llila y~^ ljAi£j Ji A o o o ^ oaU a^L* uJ 

» /^LS" ('(••• + y«° ° + ^ooo) = ^y‘ o,><> uj_jj aI-pL l^J ^yi^ljilol ji! \y_ j “ m ..iU.i‘'lj«i j 
^UUiZa y \ ^ I £^y*0 y - C ..*l jljXX j3 ^^'jLS'bfo o O 6 jl J *£ Uj y3* jlZ^A j3 

ji ^l-Lt j~ i?Lp ^^*^1 y jl-xi* A»«jL>- Jais iijjLl jl 1 <_jI aS"c—j! ^1 ouxljjl j 

-Lij j-ai jl aLS”^15"“aUl**! J xij ojja Jji’ 1 _ r ijlj r 9l aIp-L iJblL AX.f. j ^15"tAiS^U" 

b$J^ c—Jj aj jili a 5 To jLp j jfi L>LfAip j-lsj ^ULS” •£ d—<1 a k ^j'i! .a^^ 

f j^ Js^i- Ojj^ lSjJ^ (ji 1 -^ j-o^ iS**\y i_ri'j*' tJ '- ; ’•* : ■» jjjj— 1 
ti^s I AdliX* ja o-bi i\j 1 a»i> w~ Axillae (.ja^jjLTJ u^Jp C.. : .» ji l 0^1^vl 

ji l ^>- ‘xyi-^y aj-bv liS^U- up- j ^It c~xu oui A; oL£”a j^JLp aS” a_^ jwl 

4a 2~£Ai iS^ A*JUao ^1 ji i£ jLj \ Aj aLT j_$l^ m :£ lj ..Lilj ALili j J^3 s* 

Li ) C. - - j y (jiL^jl j!hj j\ Adrt'. a OjLp ^ jfi jl (_> jL—J l^-_j 

jjj jl a.5 Liu*! A^uJi £ 5 lj- '- - -^ jl j^—*J ji ji' ~^y <—> Lj j lj cSjl- 1 ^* a^j ^yr3 

L_jJ jJaj jjTN yi Ji oUj }jf 3 ^jLTUI tC——j A» j~o Aj jjjA* ^iUalil Jii> jl iaW.e ^1 ji 
j U'..'.^y» *^*“J y^ij*" aI^iI oUi o jl J 3 LjJ I Ai aT j_jiL»Lj_j) .-UiL Ul< j C .i.»il j^Lji 

>~ -.^ jT jl jj«j a^" ^"jAp (_ 5 l^ I j liTU- (j jJ>Ju<s L»" yj y}y 3 c. * . : Zj (jy3~i t£yr 0 j 3 Jy 

jl-jl (_jl y yp 3 Ji, jl <_$l AjIi Ja^j (jLJb L;j 3 AOjjLp Ai .Ulii^a ^jjl^jl 4 Jj y*^ 

ij\j-> I—— -L» ^y]T 3 £ Ai^J (.X^S^y AjU*j jl jl t£ ^yj_Lj>lj cJ^iy-ai J i_j-l^ i_)j->u ^la J 

■3jjij* jU-t aj Ai^U- jajS’jjivLpU- 

oX^bj toUuS*ajj?b* AU-iLi jjj b o^-« tjAi^j ^al-tf- Tj l a j^ 1 »p ^"1 

:c - “ . - T (jy.yoUuTajU^ aS' uuT^y. ^,k* lj y ,y \ jU ;. *.,. t.i la <-(j3j\y‘ ijy*- j3 .aI—I 

?(N ^^Y* ‘>'j') <y.j? iuxi'bjj^.lj jj^ ‘iJjr-'y* < ^_^* 

S &*i j ^%A»I J 3 aT (j\y (iUXfclj ’•J-ry jri' <i 

-U —’y J Ja*»y t|*- 4 -» t^lxla jULTjjLLlj a‘AX ^j < Jajl^ ja 

« jlj-J <_r-ilj-*l Ui«jl-j Ajla a^£i*P a»-_jj ^Lla ^jjl^jl aS""Aj ta_>j^» ajX»»j> jjj*** 
j I ja ’LAi*) uiLj AU4J « Jal.uiL^ jj^> jljj < _ F ijl_)sI jj j tjyL^yi 


n 


js 


j' j 3 ■- x * i L f- 4 c j tZ^Z l»Z ‘(fZjL_i 

Ly^i'j lsZ 1 -^' J*"’ ‘iZz^Z" J fZ- W 4 CJj tj^n Lj jJ j ^ i i.Jl^.x j aL Z^/ 

j 1 * > AAfa O A AY ^<Z) lSZ^Z"* p*rr*“ Z'Z^ jl <Zti <ZjZ~ Z*' jl 

jZ-* zJZ ^y. <ZHZZ.Z Z ^ZJ-*^’ ‘Z-'Z oZ j 5 ja .oaaa (ju 

iSZ^Z-* . .- oZ<j-* C-lT*i^_>- J-AJ J) &Ji ijr# ‘tr^.'j 

cj jbjt XL»jLj a\S jA j3 l»Z*i iZ* 0 " LS^ J a Z ^Z<Z“^ *i LSZ j C..—'i—a- 

L$aJ^^rJ oUaLjjl isj^P 4j ,(\ AAA l Zj^-*-* J ^ ^Z*7*) 1 ~" “i ^Sj—^Jr 3 ^-■-■-■■^ ^-* tZ—-* 

ij^j tjli. ZZ* *j .jjLi^ jl_>jii lj J_Z* J Zx*' ^- Uj c#' C J J £r-* Oii 

l_j iSj~"“y— 3 <xZl«j jjlfclS*.xiL c.j jJj l^iI cZ p jJIZ^j* 

I 4^a jta JflLj j! y*j (Jl>> j3 (^l> jX X <X*T A**»l JlLjl J L^ZjJ ^ JT‘ - (_jl^*j jJ 1 4j 

J1p.(\ AVA tc^jja J ZZ-“) ij4—* Zj Z uZJji ^f ^Z J 3 Z 

(Jala—J a ^j C .. Z ( jZ*-* ^ IX.. X a ■ i .it,, i 0“-lxt \£^iL*Ay& wJIa5 

kiS^_) (t- '- -,.^ lJs 1 t> xj fc — 3 y*~ Z^ 4 Z” 

j 3 r xi”^Z/. j~*y 3 Z j j -1 aS"J j'i 3 y?J tZi'Z Z -tL?jl j -^Jri ■ 3 y^‘ij‘ 

j l)Z*-* ^Z^f* ZZ J Z^JZ Zz Z-^■’ Z"Z 

.c~*i (ZZ j* kZi^r z~*“Z i ^* # ’ j -1 ->' a ji*z^. * — j 3 isy^)y. 

Z j (Zj'-j r' 5 -*' jJ r* ‘tz'js*' ^ 3 y?i •‘AjJz* Z j' lt*4^ 

(J jXi~J J^Z •“ >lj*AJb ^..Axj «5" AltsXi (_y^J j( J -i ZtZ *~i 

ailXXfi ij JJ 3jfi J jixiU *£■ XXi jj ftlj_ZL J jaj (Jl>- ji iS^ji 

X*y» (j~»* .iX—l xJLL jl Z^Z Zk L$ZZ j^Z li ZtZ 

J Z^' • ^ A AY* <>ljl) ajjT jlA»jl <j jLJl (jljj (j jL-j xlZ ^ J Z j>y^ Jj^ k-a^Aii'c *j u^h j 

l*Tjl »> 4 ^c..>*< 1 c-ili o\ j+a <j j J j. L«l ^^ ^ 4 jJLj 

^j£"^S*U^I oL’j^L 4 -*-j ^l5jl aS - *.() cijl^L*! j ij-ijf) j? ‘X**}y* 

Ij I^j 1 ^ ^X+f* (j * ^ : .* ^ l y m j j^X*# 

l^jT <Jli a £X up j\-xJL* xLL ^lijl a* &^ 

jjt Ja_ai z Slj-»*4 oZ^ j .j (Z^ ( c -* , ^^ ;i ji J Z^ 6 ") 

JZ--*' , ‘Z^ J 0*^ (li-pL 4^4liS^Lfc4iL^ li 4 j jJ 


1. Fischer 




J»ij *1 u*\ jj ^>UL? | t ' *Tl j 


rr 


Ij iy *i s ^" *Jb J ij L*>jy» Ij C-ilj^j j s xi^ir 

X^jL) <—<f^£U Aa*h y C X *»I ^^jX ^ XJ^J *—■•>{*? jl C^U*- ^ia-« d^ojj 

«iS^j .C—I A-jW- X>- j j ^\]eu t-JlS j3 ^jpj j ^ 15jl J ^j^X* <C-»LX*P j-hJO’’ 
-Xfcl *!>*-> i x5"^* ^ Oj J ^ O^i^t j I o^Ux-l L I j X J> o lr jf? L A*X ^li jl aS* ^pI jj 

4_j A_T C-pljj <C^j tC-^JyT Aj .xT w^fli ■* 5^ Ij ^ ^jX l^i! C—J\jJ 

^ yj XJb1^*»_j jil—i jjJ C X *1 AI^J^ 3 7~J^* Aj ^ZJX xJLl> ^Ijjl l> ^ .Vm^ ) J AaJUs^* 

aTx— 1 (_£_j->- j^ ^gXpwj K j^-* - <—J.xS" iiSji j i^juS’ l ^>3 j y w^ j A> Ij oLS" ^I^.V.flj 

j_/* ^ J^-5""J Aj ^x5 "®Ij jS^ b Axw j*lijl .xi ija i ' & y | X**%j 

Aj at jS^Ij plijl .Xjli jjJb ^l^ d lp l ^^IjISj O^y X-Lb f ^ * *’■■■; ^jt j j^J j^ 

jl l£jL—•> L ij>jlfjL^ I jl ^>jLw j jLij jjXS^Ij <—aj oxi 

L ^A>'L-i olij--ij jl (^ \^A) *£ AaJUsl* Ji ,(\ \ ijLS J jiljl) Xjb 

J^> j.> ^^Uilj tC—l ^l>Jl (^pi 1^* (jL^iXjl jjj JT Aj Ajb j jj C ■■■■».. )) C-il^ ^ 

a^S^ xll o^Ap ^t^J ^^jjl ^jj^* 

A-^J J,> (_>iljj ^ jjt 0^ *£ LS^i"^ J (J^**' J j ji 

jl ^^X^oJh .JUU ^y t—**«L> XlAlib C>^ j ryla** 0 $^*a X*j t( jLjl j ^1^) j~~i 

jjyJLo jl-u^ X^^ij oLfT” aS^ ^y^ij* \ji ji iju c~ilj^j L ^A>-Li aS* jlS^ jLj 

j^ L j y 1 ,^ 13J -l>- O^i' jj_) j-i jl ^jSoL* l^j j t-KlS^ C-»Ij j J liS" L»- jl j j J 

y^jrr* f o^ *^j y j> ^ ^ ojj ji-i j'-u* x _^i») c~» 1 jjj) 

JJjb (^^'l/L c-tb_^ l _ya»-Li t $•£jLU sLT^jj ^<jl^* J^ .(c—»l jj 

c~—J) Xjli jU j jj -^Ij lS Ojj j~> ) ijr*j -^Ij ji lJjXi jjJ ^ *i 
,(c-.l ot-^j sL fjij*JS'i±£jJ-jjj jJ !jijCjli l jJ£ K >)jiZ~2,\z j i lj a>-li' tS'ijij£ JLp^S'^li j!*j 


^iljIT 3 v5 jL)4i^» 

>f; ( j^y* £-*j» Ji*) j>. Ij (Oj j J** ^) j^jj> j^-J AS'siL. ^.1 

ijljJ (j^jlj jj t^^lltt* j I&jLa* t_jUwl ji ix:..t 

j i y jjL»4i^_j o f **>■!_^j» %y* jj-ja* *j J»Ljjl (jj_l ji '^■^ J . S^ji) 

.ijb aLS - * oflil>v4 ^UXjT ji J l^lXl i yj oXkj j j k £&N*l»P 

(^IaJw J a I W-o> (Jll^ (jl^lp Aj .X^L Jjy -ia *»y* CP yM L yX^A j3 dLS^ J Aj 



rr 


Js fji J*ai 


j\ j *_-T 


:jjlj j (_$j.bo «j 

jl JaoL»- ^slIjA ® 


4»LS”c—JUj j j J>j l£” j> ^La CjI jfi lj • 

$(jl40; j »“ .... * (_Jjl-l^& J AJk^iy (_jljk44j^A # 

i ’ <J 40 jA Jfl l?.'*!.- (_gl^T. nil ^L-l^ Cm«I 9 LS" ^IjIT O—jLj 4(_£jl5jL- 

j 40^1— jUjL» 40 U -0 jlj^P ** *5"(j*LS"toLi-p jl j ^_jla— lSj-S" 8 j'"^I 

y^i-j jij JaI* 4a- 4j 

j I 4j «LT 4?" 40—1 (_jU jj j 4a»* ji» ^Ja— «XiS , ^«jaJ 4 -US^a -lij jT j j oLff *£" ( jia->»A _ \ 

k -^i jJ LSl**~iJ jy tjlj> jl^^P *i .0 — 1 jl£"jL» 

j! ^ t>- »_jT Ki jl_jA i^l^l.lxJ j 4 j j>*J J 4 -LaL eX^j-kAwi ^JaIp *1^"!»■ 4—T jl-iJL* 4^" 

(_jl*4ij J 4^ 4 T — I i^^jA yy& (_^1^4j^I jJ fc— jT (_£^Ij j jl-4A- JjI_ja jJ 4^* C—*-l j I 

■ X . a lj 4—1^ t —J I J^l 4; -UjI^i^a J! 

4j OjIj !j£>sZL ~j oL^" 4; C„- l _>£jL- jT 4j 4S* (_£lo jj J -k^tyA ^ll ■- - ^ 

j) (_£l4-ijj ^ O— — 4 O aNIj ^ O— — 4—4 T 4_j j-A * ^^l^lS"* 4^* ji 4 (JIaA jl^P 

*cl_f oL jj^v 4_jT j»-Ij y jj olj-u* jULT ^ I1j^j t 

-k_;)j— 4i »[S yji 4 < J *LS’’oUm> 4i..., t ,» (jlkojl jlj— -t 

L #1^"4^O—l ljJ» t O .. ;* i» (Jji jjijU»4>jl jl Jlt» li^J .40—1 U.fll ** ' » 

Ij $y* ^> 7 .. „ x 44 O—I «>^A » y*"‘* '^1?' jl— pI jj lOwjisj j <>r'>* 

#1^ (_jl*jLl t£\y (_gjL j jI-Ua *S" jJ j yy~£ t£y yy* 

.wLaL (J-aP ^^ ^ ~* ®'c^" a - ~ —- j -* 1 (O - i-l ol.i -4 --L^a 

4 oJji j j-* jl l*4_jjjj j jSjLS* j ijjltj L jlS^i j *iSjl—4 o«^jii p-»I jsa 
J J : ... T '|(_gJ (_5^0i— O,■..;, ? ? -Ujl—*) X*A}y* OjIjJI !►* l*4i jjj jj_>;jt jii— ^ 4_-j >4>i*^ 
4—T jj.« ^4(jj*j 4jkj^ > j' j—-— *-jT ojWj Ji») (^— ol_/l j lP jwL-4i^i>- 

^jljCjli J ^ ^ j'j^"Ja—j? lSj* (J*^* 4^i •>j'j (*'s^y^ J j-*i •*— 

I— I Oj-iOA J 4j|jjj jZ^0yi 4; 4jt jj' lj 1*4; jj j (O—11*1 i)iy 4i-^j 

^Oi* (j-^* 4; 4 1 ■■>>; ^;1 jiij oLf j»r tS'ji) 4i—1 «-tl jjiJ-4; 4 _jT (j_pflA yl^L» lO-pl— (i^j j) 

J Ja L y n »*i J J;liaA ‘jjlS*^laj jl ,l_j* (^l*J J iO-i_jl> j 4; jZ— y% J *jjj j (_$l^. v . ^ lJ .(-UlT4*^-1jA 


1. Cowan 


2. Farquhar 



Juij jUL? jLj-iiJIj 


rt 


iJ o j 'jjj ■(N ^A • ajl_^i j Jl*) c~*»l*<!jjj C—)Ui o*y 

J J 5 .£***♦? aLS^u>jlTjL. -C—»l J-L« ^1 L y—+k j u*^" ^y. o* J 

,j^l—; a US'^Ja-> jj yz+*yi ja L$ U .‘ : ' ' Jjt £tjy {$*•**£* (^UxjT y .'A 

jJ j'* j'j* ^ j j i jy l)'j» >. W~sj>, ui' Uj °j' j 

.(-L^"f J-^i ^ 4i-< j jjI ja jiijj d-»y (^1 j<) 


jjlibLf j) haJyj 3 CSCmJj Oly 1 

a;— ila a, 7 J .,* ^Ujl J lfc*jjS^^lj oT ^L*!^ *s") aLS"t_—Tjij 

ijljj A; 1) iw—Tjii .jj-i «j jl_j> oLi^ jl i^Iap^*^* l -1 •-y a_y»- ^ c—1 ouS” a^5^ 1» e- 

t yj O \i-e JaUl* oljJI ,J-^l>- e.cr~ l vr J "yj ( “^i -^ 1 *“ y A£*(aLTyalis laaL* 

-Lij [jpl(l'»j«-» ja *5* Lj-jj*jij ja -Lij jT ja aLS" aS* C—*1 ■* 

i_a,! :■» >_« ^l ^L .»w» ja ^li jl jl i_sIap_j*j^* (^j .*Aila Alila j_ja-JX> (^l^jj yi Jjl y u* .-AlS^» 

o'j_JI j Ja_»_» ol j-JI 4^j—JjJ j dalLf—<T a4-1^5""^ -Lij (aU«i» el^" j) 

aaJ^-T J;;*-" ioIjJI jJ JjL»T JJ>J j AjtjajJ -a^i^ j~«j* ■ !»,> .« j i_~j _jjj 
Ui> jl^jU j a-- U^jjl j ^1 L {S lj (_gI^ * 

.^j^j ^ J ^ j* (S^jt 

^ ;* ‘ " ^ J J y J ^ j4^" a^L** Jli-* 

ijzz *j (_gl^ » *^ j 1 o Ja«.4 ji Jjax* ^3j d^j j Aj ^3j 4jl^ Jj^JUaP 

.(Y- \ C—1 aJLi. 


AikLa ja ja ^»ij ji <Gb a.T- ^ JjJbf 


(jtXa ja(*/ji*r) a/lttc 



^y*CLo 

O ialau 

i_alf 4alau« 


n- 

TAo o 

Tf o» 

J i J »- f*J 

r^oo 

To o o 

Y A o <» 

J_^u«o ^>J 

Too 



oi'sbal 


ffoo 

Uoo 




A o 0 

Jaibtl 


rr. 

o - TVoo = Too 

ji^ S f 






Js Jj-ol. fji 


ro 


^5*7 J 3 X Jj»- ^y&L* ^ 4—*l*v* L jly ^ b y I 

ji 2 Jsl** yJ&L* (jj i_»^b*-l c-»Uw» t o'y ur* b Ja-^ y 1 -0^* .P ° °) ^ 

^ o^zXl t-k-»%* j <_«Jyj J;Ui« yl .(jL^fc ^jS'jiS' A» ° ) iyJ Jrr*^ ^k-* jj 

.c—*l jli£* jj ^ j^jiS' V • L yly tf c—<1 f«'« jTf 00 J VA ® ® j T A ® • 

(Ja_>^>* ya ji tSj^ j« 1*J) aXi ®^ U . * «“1 i— i£jl*T C.-^ 3 -3^ 

jj .> jf 4~®l*U® j/U0 jl lj Ol^l jt jk I LSW-^J J a iUllul t jljj j_y® 

iJyljtS’ ^^SbL* if <XJ £ 4*wi jl y LS* jibi^i ^kui ji ^l>) Ujlaiy tOly I ^Uj 

l/** lAJj' £-* lS jr^” 4 ®«~j ‘< 3 ?^* y ^ J (J^ *i ^ <»l Jy®-»® ^ j jl y-~i X-l»- ^3 

oJl a.iVi\ « j] * *„i ^_j <dk» (ka«yU *j 4^CJjS”4>wj djly^* o^lX 


ylJLj t_j 4flk.* jj “4*^- 3 i^S»s- if ^yl (JJi 4 j Jli» ^yl jj Ja->v* 3 LvJjJj y I .C~*l 

<yj\ j\ *>~-j -i C - y.* ! tc-*l ajy ^xT<x»JI «kw» ji J Jy*A* ^-*j jl 

j Jyi j j\ jjL>wfcA c-Al^ * cW . • j2> C. ^ 1 4j 4 ~ *0jJ ^1 C^jIj L* jT 

* ‘*^*>* J <JL^ 1 * 1^*3^ 0*^ }J .■ L'jS * JL<-l^ 3^ i -®•> AA\a^ 

j£ OW—^^ri' 2^^ ^y t T*y j* ^ cJ oIt>«.* 

.jwiLi •&* j ^j-»L* 

cri L»jT jLtajlj t5-°*-i * p y® ;, >-* b 3 | w-Jyj j' jly u* 

o-uLL» iC.» l (J j£jS 3 a-JLi jkT ls £j if Ja->v® jj 4j ^ij jj 5 

•(T-T Jj0^) s> *; 


tibi-j eX® ji |*3j ji iib Jj^Lt .t-Y JjJb® 


(jC£a j J [®jTjJUX*) Jj .Oaf 

/>JSLa ^’fiM*® -kuau bxI ^jI^T Iwhc 

TV-- yt®. r... i-Ofij 

\a«« n.» y • • • fij 

V. Ja^b-I 

r*«‘ Tft.o jX'U 

fi o « 

rr®» - yy»® - >-® j<ux-yi 






j-jj ^Ijj jl»L£ 


r? 


ji\ ji J ± jK *r ji j tc^l ob J\ <i£j Jli* 

<iil^ ^y . c—*-1 (jli^jb ji ^^LT’p««) ^ij jl (jLz^wfc ji ^ ° 0 ) 

Ojb 3 ^Lil* ^1 ^ „/ ^ ^ ^ J J-^ j-* ^ j^JLp j 3 Y o ^1*15^3 j>"J L 4 ^Xiilj 

jLl> y~ Y Jj-^r L$bob c. lij i oli^t^-l nS* ^jl uT ^l> 

.XlT”^* xJ^j ^*3j ji Jji |*»A j j-« -Jajlj.5 ^ cXX^- 

ol^1 jl jljjjllS"4 j K*0 y 45* C-**l j] jl l*ob £j| 

■z/ury-r*; 

‘Jjjli Ja«»wa 4j y^S "Ij ^y jl^ jlfcLS^ 
ijj IO _jj XjU tjjks^v* J>! _jP 4. a[^tj[*J£jJJ L5^ ,_£$*'J - ^ 


•(pW^- J-a* ^j) tSX’J-X £“*- ij " Olj—i? V 

ol^JI O u tS\j ji ij-jLiJ -UJU cS>»j (jilj-il & <.^_jj>y± (_s4J^rij -T 

.(^_li J-4i-*^o) -^lp* £j u'jI/’* *^'j k Gjj J^ 5 ) 

W-^ 'j ui 1 45*L L« j** 4 La / xJ La ^-la-A^a ^ \ i -*.‘ T 4j o Ls^x \j ijL+.iS'y <_£ 1^ X.5* 1 j - Y" 1 

L olo Ijlj ^l*X —ji ULp .Ajjli ^jU 6 jJ^ J jl^Aa toxi 4j 

.(^J j J y^l .iwT,j) Ajjl^ dJjj jS' .•■'■’ 4j ^ j“..Li O^ L^- A-ij (_^lfcXj Iy 

jlSjL- o' j~* —' *; i—- j j ~ Lr 1 ^^ ^(c^X) ( ' ] 'Sy.^y^ - f 

JJ _0oi ^l^J L‘ . j Of'L ^J4j aLS^(_£ 1 4 ■ t < ‘ - ^ Ij i ji j-a ji 4(J\i-» o! 

.(^ijlji .*i£,j) iy* «LTJa-aj7 (JA*j 


1. Acclimation 







; j \_/ oliL-l l cjLa ^ ^j00 >*Xj (.^S'^jA a*JIL* Ij jULf^zd j 

J ^UJ jl jLfcLf"j.> e-Li oUALi** ^jizS^lj ^\y {JS* jl£*lj £jj a£* 1^>- tC—*1 C.--» A 1 jj U- 

*xji\y 9^Ll T , rf l J> jj_a jI—» jl Jjjt J j .UAi jl ^3 ^JIjC->o Ij ^aS' j\ j 1 jl 

U c J^J5 >*j lifCj 9-Li ^W%3l jl ^luff j*> *£ -Xi>L *J L** ^jl o-ClS^— jS 

a u l> 1 j <*JILu L £)1 y jj jLzpI jl £jlj<* ^ a ^* > ^ 

jJS) *J Ij j4 ^ jl <> y m j ijl_^* jl I L J ^-lA» j I 

:XL-j 

(J^*^3 L ji ^jail>w i^l^jj^ (^l^-la^w* jl — \ 

4-Li j L>1 L 14j l^iJS"" O-Li j J^S [£ \^X^xA j\ e^ljz^i - X 

l^*1 ^ jl Li la«>w* jl e^LflJL*! — Y* 

.-CA^^a j~fJ Ij 

i_>l$-^Jj pljil Oji JpUj ^*l*J L*U y yj j} *£$y# ^*1£*L>- ^^ljo*j 4^1j y -LL 

cj l> LjIaJUia y \ Jjl 4 !*^ .(\ t ^ ^^ jS jlj* **?y jl 

.JU^-S"^J^-i 1°;=*—* J QlJb^W f'jljp* J$ 0^^*"-Lij Js> y.J* 


l. Junes 




JLlj ikJU Ay yljj ^)UL? 


ta 


£jlje $ Jyai y OLlUac (jijjl 

'-{Jr 1 * ja jl ufjLL* A*y»«-* yl J i jSjli'i-jli. I jljy’y 

oaLz—l I* .a jjT o-o Ay L(yT (^jlS*jL— 3 ■^ ,v * Ay l>LL£* lj Ai-la AX-j jo ^a»a* oL-^ALl 
ja (^_^Sjlji t_jaiifc* ja L j ojlii* ^ Lily*- yy L ^-Liijl t£ljla tJsi^* jl 

(AjL-ti£y j^lj j jLLT iS^ji * c$'4 jL jl aaLx»l L j i$l«jli L jjL-Ly oliL^ ^y y- 

jU_j—i £j-*J jj* j t£aj'y* 0 :' ' ? * * .oil O—o U&yi* (jUjjj Jjl? j Ojlii* (^LLa a» 
t$ajly ja l j oA- oLa-ILL ^JL> XJljyy L^y jL-y j oliT l j La ^JaJ ^liy* J-ly ja 
oAaL—L- Ayl—— (^l^yl^— ja J jL— A (JL— (OjlLy^y Li' -* jS jl J oLlA»J ^jj> Lj?*- 

4 (J^^ ,r J* ^1+■!'«$* jl iSJ 4* 

L$\j> tfU^Xy^ji- j xi_a jj;jik* j-oU? ‘£jl>* J»y»> j' <y 1 *- i$l*aj>w* 


J&+ J u^j ■*■*< j' 3 L-«' «x**3 ijh*** ^Iji 

J-ai a. ,_jL»i jl j j£y a jjj *j jjj d£y jl tjjj ti£y Jji> j) jLj y y ol jJu jy I .ay^y 
<i£y jly^y-j «a_*T c—a a_< ^13 ^jjl jJa jjlyLjT ij\j> < a*<_— ja .X^il^y LoU- j&a 
jl A^ly- tC—j ^^1^1 (jjli njt—• ^jI .ala jlji «aLi-l A j>* ‘i^i Aj tiLia lj ^j^LjT 

LrT J" (An ^x jIjSJ x L ( _ f LLjT y. aT o—I ^1 ^yc ^’Lj 

«o*lJLa ^il_j> jl (5 jL—j ja yifJj ^1.0—»l j^» Xjj- j JL- Xjj- ja ^yLjT ^L»jl 

tJLi'l u^jLi— jji* A> J A^ (y*'>* ix— L yL A, a Ja ‘ » wo A> ie yjf J ay- 

(^ajJ^- L lj jT (^jkjH- -iaaI^1 A; -S»yy cjLfXj^^i- jJ j (jL^lj yj |Jy*J JLl»-l jly ‘Xi- 

.ala ^--♦.xj' jL-J?l L 

t^lAfrj j- Ja Iy ja Ja«>«- Aj «Lf (^y jl (yL“ ^*“L *i£j (^1 y jjit (Jxly Cji^ 

.o—«l ujLL>i-> ^liy • J_»l j_p ja oLil— _y j_*l ^1 ( Z i.lt- • A— L ojLiz* “*^'j^(y 

yiL-T (_jl*X_jTy yj JaL—IjI j—-! j LfZiL (jLa j (_£J—— jy- x■*■* *.~ jlj—* yj ix—■ Alajlj 
L"'.'?*-* -X—Ljy• ajly* jj-j.1 aJL*_>- jl (i^y a—• I C—x—j (iy_J Ctj_- ja ~ jJa-j 

jlS"*APjj- Jajly. ja Ay J , j‘j* ^i'y 1 J Lf*^" X<1 ji jJa (^ojlXl 

J“i'y Jy cLl ^"J j~Bl> ( j*LS’' (^jLfjL ja jy- | fyj’ Ay jj aJ L— ^jyl cJLe- .C— I 

LfijL-y J oli I jl J-^L- jjlL^L) J-tfW- CyLLyy £_ji J J L»^ ^y" ‘A—y J Ay Li L uy_yLS^ 


j - f jr“ 


r* 

o Jut JjIiT^5^k*atc jj bjT OU)Uao ,jjjjl 

L jljJ^ jlS" JiU? (_jl*Ajii33v L J-ij (_gl$£iljl ll*4jU»iS" jJaj 8 J-i J yS Ji 

^*-*1ji jl£»l ^1 .jIj j—* j b ,J-«lp li yp t J-«l _^p jiL« (jillj c~iU 

^Ucl ^l^ju^tSjj j «i jTIjj* b b y-~* olj-Jc <jb^ J-*Lp i ^i •£ 

jl>*j jli* ) jl>\j jLls j ^ ■ 1 * 1 I T* b y toV j ^y jljb jl »u L* 

jl Sjlilwl jL j>- jj .-CjTjj^ jL«-i <J jjrfl ^p *Ju3»- jl (jA***jl jl>»J jLij L y4—*jl Jj 

jl^j 45 "j jIj jl£>l I 4 C~miI j^Ju JU- ji (J-“^ ts yp aS^^jJU j i^»l^i)L*j I l5 j 

°'>' j Jy ^y j 1 {** *i 

.jjyii^p ej-i^ ^A^p o-uJ J(_gl ( J^j ^jdl jj jLfcj j olil j-pj t*U*iol»" 
■ia-J \y> J ^j^L5 "^U-CjT y i£ 8jI^jI (Jjj-i Oj5" Jai U-jIj ^pla-8^ ^zt\y> 4$' ( ji [*j 

esbi *yy i' ^y ^*y. *)•*>** L"l otj ^Ucl j \y^ b ®b^j J *- j ■ ! i .- »» •< <> j j~& L ^y y 

ji j oLT jl *Jjj (_jjL j al-w j«ij (jLoi L *—iI a* jj (jljj jS ’o jl jjl ^l>Jl 

jl y J ■» : ...< I_j-i»“ .C—I (^Lfkj^w* jj Jti^jT *Juj^ jl I<j\*£-Jy (jlfwLjl 

i^jL lj oa»- ,-c i£” jU«j I lj | ^«-Jo j-i- *=•«>» tj aJ laIw* J.U oljjl LT 

o?i SZ£> a>wJ oljJ Ij ©US’"oltljjl j Xljj^ 

OpLj jJ ojL L ^ iJ*j> .JJojb ^1 jJ| j ^--ij 

J^iXL* fits"jU-ft (^l^. m<> o jjU- ^ ^(JAj tJjjlj cJU aS - ” oLT^l^iwL 

lj ^jl^ii ^Xijlt I -lJ^j j$ ( j*j*&\ O -^\ L j jj^^« 

f£\j* j** CO^Ia^wI ftJui J L.^.* 4S^ i j]p j*» Aj oJl LJji} j \^5 !j O-SNJ 

^S ,,, iiS^L aT o—-l ^1 jULToljj 1 j! JIl* .xS^ 

^jiLJ Aj Ob-jU^ IjJI jj J jj o\j jSi' L jjUa^aLT jJ y Aj jS^(j L j-ulU 

.(^^^a 4 < ' r ' 1 j ; AL^I J 4 b^Oi' J j ^*j*" 

^H.l 4f c~«! ^jjl Jjli ^y) 6 “^ Jjl sjlilwl ji *£ (_jl8ji]L J Jv * * 

J jb*^^ <_P*^ k ^~®'b ( j ^ ), '--i fl * 4iJl>- I ^yj J JJj I jL-1 4 j ^»..k j-i- la-x • 4....« Ji 

ap jj-^ Ja-ilj--1 <y.^ j* <y ^b 8 *^ 

iaj I j J 8fcX»* b — " 1^ lj —11^" J3l>ij jl 4j jULT ^1 j * . ' . ^ *" Ij 

y^y b tsbb b;^ j J tSjbi^ ^tjli* jl yt- k .jjl»j_^ ojUi» ^jy \ y~° 


1. Keller 


2. Steffen 





*£ s4i» o 4 a Li* id Jo j y Lj ^ iS > '^' £j J^Ji J j2 Oyi 

^•^y j 1 y^y ^y Jj .- Li ur~ ^~ UJ Ly' £j us'^'j i/^yy, **i'y -klk 
j l# LL kj^ ^'y £3 *3 *i i£™*~ j J tS^^jj"* JsjI j* ji .c—J oxi yj 

U xjtj^ jLij c-$3>- iy~ jl jjj J_k jj 3 xif^* yiS^y*^ oN^i jl y^y y~y 
jjjj' j*- jL j jifclj <_/-!>- jl_)~* aS”x j-S”jl y L5J_ij_*»- _^ T y * 3 y° j i tSy* 1 \ <_l^“* jtx 

■x— jy- '—^y~ i — j ^j\y *i y~ *i ■ (N ^ V' ^y ^ 

jj tjk>xs~_^L. j ^xs”"jt 1 j~i»U- (_jk_jjjj *”0! ^ '|>.» j j j ^JUIjb U-^Ua-^l 

ji'j' 8 ^IaLjI L d.—J lyi> (\ \ \ X) y _*>- L«l 44l^i^« aJjJ y l 3 J ^ j_^-i ^ ap j y Jaj 1yt* 

j i .Ia.4,'j j J d—< jI .4jL*j s-C&Li** lj a4j-b 1 -L^j Chilli j ^ a^lfl7«jl -ii. ^i J ^ J ^ - - 1 y j 

cj I j L AjLl* 1 Js?LTj 1 <i£j J 41 a .> jLU 4^ yjLil* lS*\ j 8-Li J yz£ 

- ft » ^ 

.(^■ii> J-os) c-wl 8-LiJ o4aLl« l-JLp! 4iL-« ^1 o jLiJ & 

'jM jZ^) j3> <-jT j 4 JL 1 J *£ C-w\ ^ ( y^ ^\ji Jw?y vi^j 

Jaj 1j) y~^ ^lx>- C JjIsJLi C- J' S' jl-dT Jj J 9-Li J J~^ J*i|j-i (^1 j) 

itS' 1—^- Ojj^ J** ^- “■ **' 'cij j c^j jj 1 tS' 0-w ) 4p jyA 

j JjL^—« jjr C-P j—y Lj i j^ i> 4s-Li k->u> j3 4 ^*Cj j 3 .-bL ^jl*£ 

j »LS ^** yy^ J 9,p ^^ ^Jjr* Jr^ O-Li j^jLwi ^U-Lj 1 y 

L I-,JlpI o-U^Liji oU_i J ^ j*# 4-O^i ^^JLa- oly I J ( r!A-g>1 

(_£jL*< 4--i j o_j-i^j**j ojj j ji ^jIaLS*"C- ilS^ 

4^ -L.7.».ifr J-i3 (j I tJC5" C-J 4 ^ 0-L ^ AP^ AjL^C* IjfeL^-S*^ 4jL»j -i_i^ .ld^>ya 

ji . x . : . M . fr jL-j j j j L j ^b jly -Lij lj L^jT jl y 

y—* *i^. 4 —^4ii—s*"^ l^-jI Jjj -Uj^Lj pijj ji^Ls"* 

.(\o_\ Jj4^) 

<-^^d A jbLT^-p 4 ^ yy** 4yy jy jl 

jy jl. la* 4S^ *c—1 i«i—| L • L i * <-jjj l)j»^ jy j! 4 a^ i—*1p^ a -Li yzS’ 

jy Jj^ J^ ^jy i. ,yZ^A& .C—wl CjIj (_^j^4ia Oj4j 4 j ^4— ijy^- ^1^ - ij CIjkJ 

JJjL^y <y4>- 4^ |j jljui* 4 j 1 47.—jlyj 4-Clo j \y ojLil-jl o4-i (J(_£l$Ja->«-* ji ^4—x 


1. Shackel 

3. Paraheliotropism 


2. Hall 




iil+-jj j LrrL^j 1 J-ai 


f ^ 


ji j {Sjy » * ....i* £ijy ..bit oili syrJ • aj }y *■—■*“! ^ 

* 

Jl^c -1 Aj -*jI y ^ sy>- aJ L_* j^( j c..^l jj Ojtii* <S , ^ m y i jj*~ iSjy t> Jsjl ^ L*J 

J^Jp j l$Lo ^y*> ^J^“ O^y* ^ oj*i oiyi 

• C—*l o-uS C~es> i£jy ( - g'.^«. ~ - »; .«‘ / jl [ y~y Or > ^ w *- fc J '*yjy~ jy ^Jy ja ->t j jJj 


j! J,j t —>-i tol fli -**l $jy—* 


ig lf - -.-.— jl J~y. jl aiUlwl -laj.l y jJ & ^t>- Ji 


i e ^y jl i jyy y —^- J " *i — 1 jj^ tiU^»N j' iji*^ > jl & A-i j liU^t’l 

_j .c..*wi oJjij oj^Ll* ij ^-■** < i o^j Nt I 4 J i j-^ jj^ y y ^ y y jy 

iS^y l /_fA* jl t jjl)« ~ .'. : » » <"*<y y-i* c^l o£*^ ^^Ip- jj ( \ b 

_ !~ j^l^.i^S''ij caiOJS^ jj o^Liii*'! $jy j_§ 14 ->;_- t olix aS**-l^O *aOj y, \p tI 

.xiS"jl>»j I (j jlS 

jI>»j I <j yy jl£" JiLj” (jUAki>^ jj to j Jj jt ij'ilt oa jm jl otai**l 

t£'yy t) I jl tj'if jl*Lf ja <«i >&y l5Jj j I y I aS" jtfcLf” Ajjjj j-ui jt jj Cjjtjj 
t) yj jlij A j Ja yy Ol y I AxJUi* i_5iA> jS^I *—*•“! 

jl y*y - (j $y^ ojt-Ajl C^yftlSjLjUjl yjj (jjl t«iiL L^l^jJj OjI-A* (SJj (_^Sj j (^Lfcjto-J ^_><l 
a_S^ jy ^' J " jrr^ - ijil ^*1 ‘■ > l i jLij Ij t^l*jjjj ojI- 1 * l5jj ui' ol > 1 

0)I>w (^UjL^-J J 3 Jui (J Jaj Ij-i J Jl 4^* (JjAl C*P Al^ J J ^ i OJjstJL* jtij 

<w—U-l j J a5^ C-^l I j>l C—U- .‘-O -1*1 jpl o-b j j^J a Jjl' o-uLi* 

(jl+lo* ^jL^- UjL-j' yi ji j ^y 1 Oil jJ ti yM Ji Cj jtil 

jJ i_j'ib>-l ^fJai tots- jUjL y jjt ij^Sa*-l ^_j5 j (J ji-J L ^-J ^ 1 ^; i y>\>_ j 

~v ‘ . 7 ... > ^ ^ l ^ It w»ia j j C(jl>LS^ jl s.l~^- * ^ La q.„.iiiXiii«i.>" ^ j I Ij j ij^ t^ - ^'y 

Ji C--T (JAijjj oljJl lS 1 ^ j (\ ^AT t (T) j^at'Al^L. j ( ' ’(j-ijjU) 

^5"^Jljl ul> < N Jflll>i-* ^jl , a .*■ 

xJl^i a 5^^o^LiiwI vi^J* iS^y, 0fc ^ Jl>' jV?;'**-* 0 ^^ 

{y*-0 ■• XjS ' A«>- ^ Ij Aj C.-^-i j t* L5^ l>- 41»*j j^ oU-^UpI 

‘J>»-j Oi' V • j - 4 j lt* f W^l j4**I lSj^ jl” J >.-HjI 4-^i^ 4 jl" Oil ^Oil 

Oil J- 5 ) *y“ cri^ jl” til^j>* Jail y y LSUJ^r **- 0 y (Jy.y ?.; £y y jV^I 

l>Jj y J y J1 y 01 O' *i “A*; y**i J- 5 I ^^Jai -b t ^-y-y ti^lj 


I. Jervis 


2. McNauchlon 






h.1 <*A <1 


TV 

jjl Zjy* (_5l^J-U> jl aila^ul L L j (^jiL AIjili 

4Cj jo ji i^JJSSKa ^g ja.j-'^ tj -taj jw Jiwlf b UjT ObJlku 

^1—^pl ^5"*|«-kl_j j\^*l ^1 n&jy> Jajl y i£jj (J ^ J iJL»^j b 
y I j J j yj j J^ljP jl (Jj-“ ^ jL*l-A>- l Ij (jl<P j j^ L j I (cjj j aLlf-l C—ajU) 

*t (Jj JjS"" 4 i5jbl (jl»4X_»j J j W“"il'*J 1 ■■> £ <jSjib" \}y£ 

t(w» I jl 1 jaLs>»^ J V jfl.l. " , -> 1 ^ y_ jliL> taJ-J jl jS^*£ Siy^y [ j>-l ^ cSj^ 

cH.^ ^j-i *^iC { -‘JJ-~P jij.1 T? J** ■XxS' C-sbjJ I j ^ b . n ...rf jl y ^ 

j jy* ji ^y’U jUal -Cily^ J~J yj jl ^jjlfiUjl .j Cpyaya^- ,jjl l ^j\y jl 

jl y^y ji *S" X i jjT ,*>1 j j tj jy tjjjl i^XJ- < aLS” ijlf^S’jj 

0l*£- y iabaj jl vi^sj-jS^ (jl$j £ yj oj!>^Xs“l *£ IjJLiU j \ y>- Aj LJCi^jt oi' tjy 

• b*Aj J Ajbt* (^IajLo-J jj j <C£j^j ^jlj-* jj a£*C.»>* i jl ( ^ r ivJ '^Lkl>-1 l3jAj 

jl **jy* J* 5 Obb>i-« ol>b lo j Jji» jULS^<jLo j^ljj 

jj C«jIj L *$* C—^1 oXi O^Ul—l jWr 

j ^ ) l> Jj) xiS^^* Ij ^ j ?"*b ^ j?~*j^ 3^ ^jb-i ^tfcLo ji tLbjLfcj7 ^Lj 

j \Sjr-*J> ^ jtL» jj ajLJ. j jl!J JjJ 1>J jl 

jJliL 4JL-ilj ^L-b !»■ * ■ * ■ b^__^ z J>X+j* j °^t a (SjJ (jcr*^ *S j t ~* jfi 

jiL- 3ai_^- j i ^L- : >»_^ * ^IaJ iajl^ (\^A& b 4 (JIa j ^r—bj) 

ji jj5bl» (^Ia^jI O^J-^ *i .c-*-l ^2** j* iS^jz*** 

j^> tj jb C^j^m j ^IjJj J j5 ij j j J j J J Jji* 

J J ^jjJu CjJjU^ j j .Xtj+'jjfA yi*Mj3 J (3 jjJ iSjJ _/^b lL^pL 4j ^ -UA J 1^3 Ij C^>fcJ 

4-—i jJ ^ iS-J J C**«l V* - * 1 ^b CPj-« j C-J^b j 

^Ju jTl *—^ Jjb> jj IftAj jjj *)} j+ju* aS“\^^ tXjl3^j ul> jl^- 

<i-pL Aj^b** Ci ml 0_^ Ajb« AP jJ (jbbbS^-3a^^7 (j^J^ J-3 

^ ji ^ yA . j .J r > j-P (^l^.V.C Ij jl>ij 1 vl^pb 4AjUa^ O^AaI Aj AC^j C-*«! *£ $y* ®b^ {^b*^ j~*J 

jab AjJUa^ o JJfc jS^I Jit* jlj^P Aj .JL^j jb>jl jf' ^A CL—b j ij-t obS^ 

( c« . »^T ) j! jJL* jl ^-*b oljjI j-j jibw jb>^l cJ-tb ji *^-jS' o j~» l£Jj L —'bs 1 JIp 


1. Nielsen 



J c^- J~al 


?r 


I j>\>~ CjL (^Uj yy* jl .jilj o' y\ J t£\J*jy>- - 

y*r jl iS^y*^ ljl*^3 b^l^ tC-i^l jlj 0 3 *£ L^iL’l 

oLs^ (S^y b^^l^ ti^ '*y j^y f*"* y~ *^jy -bJ J** ^-* ■ ~ ■ 

jljj j (_jl^jljl ^j_I ,(\ \ (Ob^-*-* J -*'•'— 8 xJc \y i— S’y ol j?ju j oljL *y 


l^ibl ^j_I .c.uljb lj ^jy yz - y JajI y» t *£-^^y .b y yy* b a b^” 

c—»! jjj.l j I j Xjli (y y.+ a.») y~ey *y- { &>_ Jil-i»- ^jy y^ y ^ ji 

y _} ji (j j <i Ja ** y C.,^1 ^■ s-* ' . ' . 5 ^ a^^3I il^•*^-■1'*' L^^ilj! ^y \ ^ 

^-■ --» j> '■yy'^’ iS^l; ^ *i o^.yr y-* c~y i ^y^y J^~" ‘• aI ' 9J -- y,y^ J^-b j 

■•^y*y ^b' i£\yy 

j jjb yy^' l5^^i '~~*—* j3 t£3_j* ‘•^jy y^~& ^)y * 4 bi^ ji 

jj .JtiL ^ j jIaIS”" kiS^l>- jda^i ^ lj y,y^ b'b* _>-iS^ Vj jjl jJiaj oJcS" 1 .si y> C~1alp 

j C-i'j <_jMl; ij\^~y ijjj tjy*£y\ y,y^J* syy* ai y > \ 

cjlii yy~^ *~*t l^° ■-*’■•■■' 81 j—*y* J»l>Jb l t^"y y.y ^^y,y'^' lS^I 1 tS^^'y*^'*—•***'* y) 
y jL»^ LZy* ^ jb i^y l* j ^ J -^ ' ■ ' • b a^^3! ^ji c-liip ^ c.,^ j* 1 ^ 

^LtLSb^l^ nl i— % ^ J ^*3 Irt ^ 1^. y U j ^1. 

.jl^L y * • * • ?' i jl^j^- a 3L^« I ^,*!*Sb^» o^la i .*il jljjj j3 jj — *. " i k ~' i ~•l"-^*- a 

CO T y aL_£1 j djJUifi jlijj o^3. a* >^1 

Jaj!m)3^oJ3>- y \ ji jl*LS^C.,^3 l -Lij fil3f J y£ L» 4w Iaa j} iyL ~+j I 

jl a Jjbi^ jLU a -Li ^l*!«jl (\ ^ ^ \ ) ^ I y iSj^ 131 .xS Xij iiS" 1 ^- j_j*^-la 

li-pl; t f l>*jl '~^ P 7J& LSlf'^'^'j' 5 ^ i^iU^ib j I jl 4^»i j I ^y&>- *J J ^jjl-lK” jULS^ 

(ibb .J-i oi»1 y y —JlCO f ^Ijil *j jUl^^jA-Js y (^L ^S~\j ^J»j 

jl-u. ji y\: ,_ril^i' iXjS^ jyCO^ ,_bdl_>il yy* y jli^jl <S^y ‘C r ijy~*y* 
j J jjj *; jjj ^ Ij -^jj <yj j Jy yy. jj cry -^i^y °- JJ, l i - W"'" jr~*y* 

Oi' . J y * bb*^ 

*J3—• jj_b ^1^*3 IflT ^1* 15^^^la..) ^S" 1 J-lb cij^" LSWj^j"^* ^ojl^*^ 


1. drake 

3. Down-regulation 

5. Sinks 


2. Arp 
4. Sources 



-*J A. 




ft 


,-C-ib J&y £ i^lla Li 4 —jLL» jJ j jl>«-» 45*J ^ (_yil»J 
j_J LfiT 4ij sXjL^ a-lj (U<ijj ^x«5* y ^Uas l) IfjlaiT jj *£ ^ULS" 

<£*/ jLiJ^U- (\^M) yjT .JjLj^ J^#- isL+j'Ij-v ^\j,_ ijy** o'j^ 4 ^ 

CO r j-; kifC*-^Ifil-tlS”" J* *-*b ■'■*'J k-l*b5”j_y*“jjf j- 5 ^WUi» 

jj^aLul ^^JUklS"p.)a.7 ki£j J o }y <s*l y Oj 3J-\>%a L 4-ij j -Lij a^Jjlaab jLU tkl—il 4IS £ £j j ye 

ji ol -t-lj jULT aT ^WUt* *J" uf!^ - jj .c—ul sJ-i iJj_j l$jT <_sjxx-*^ c-i Je ji jJ 
^■ 7— ..m }y-j ^4P ^ *^iJ -tiJ kl£j^»J jl ^U* 4-Cla-lm ^L>«jl (^l4PjJ^ JsjJ b kiS*j jJ \-jJLS** 
j . 7 , ' ,1,0^13 (_£ Jj ^ 7. . . ■j ^ • la i ki^J^ .-dloa^k (J^ ylmu * y& k ~ ■■ 3 ^Jg (_£ jj ^ . * . ft \S " ^ ^l a ' i 

j! ^ ^jL>o ^jjl aS - * k X .««*l CO r Jajl^w jj y £^£(_£ L^j I-tlS*' Axib a-*j jULT 

(jjl ji jlJL) j»-la.r ^yj l-ijtol_jrf C-OJ-t>v* J-XilAX-l/b jLx>-l jj jjiJ** 1 -ii-iI y 

i*..‘.r Cjsj jULT (_£jj AS* ^jULla-* (^bjjlj-U* (^1^; 4-1 jyJ^y^ j jix/* Aj C-ml jbfcLS” 

sJ-*LS" ^..le'T 4j yy~* aS"CO^ ^ijjjil aS" xClob j Li. 49-li ^bnj! (C— i&J 1 ) Jj-U* 

^,j| ^*~i ji^S *j J '—••“■ > ^_y, *—iJ 4->-li jiNO f ^y\>-'i (JJj 4 j tc—«l »-Ci yi C..> Je> 

4-ij j -tij aS"" ^1-^j AjUj £ ol^ y~^L+jb .(x o o o 4(jljl^4-* j ^ ^^injLfc) o^ji 
rt—^ t-U-wL 47-tl^ jUb-1 ji jIaa* 4j j jr* 1 j (jlfcLS^ 

■ C—u! s iy (_,*-*^”jl-^* 4-Lili sili j£~ I j C—wil o jl Jj _^3 C—3jj ^jAfclS" 

C~w ^ lSJJ o-Ckl^ <j Ji j* j,i J (jil-^' (_5W—l- 3 J 

jlaiS^j J ‘^^'f iS_)■'***'J** JUj 1 j e-CftlS"^-isTJ I . Jjla JlI »jlj 

.aj ^fjl>CO t ijijljjl y> y* j J 4-UlsJ-i oib -Xij 
JjloL 4*-u_jj 4P jjA -iajjyi j3 Ja-XJi jl { y^>- jLxjl J J (jljJ l ^,» 7 .....u> jl t y~y, 

jl ^jU- j Jl i t j s ‘ ^jb ^- 7 ---—. jL*jI jiL, 4j lj Ojl —>■ 4$^ 

Jaj_l o*»j CO ? i^MLj j; ali* ^ y ji jL*L^" ijabjl jJ i£\j> (^ 4^^Jt *af j ^ ^ j ax*) 

ji <iJb»- ki^j^ iSjJ kT. ml (_5jb-Uil> (_jljb4j^S ,J-*Ll ^. 7 —.m ^1 si—5 j\Ji o j Ut —il ijy l y^A> 
{^\y j^Sy- 4j 4T Cm t ^4jl5*la^- (_^l*4j^l)CO^ j*~ J? J -X)la-Xm 4 ^ ' * j ^“jJ 4 

.aJ^*i^e \}yzS' 4pj ^L a ■* <£b- s j ja>v* j j ^ai$jy j <wJ^liam a>- ja ^ jbt^i 

J_j-t jj ».i.'-7— i_jl*4il_j*s 1 _ r ijlj»! _^lai 4jULb"i^Ua ja^| S^ji ( j « : „ ,. m 


1. liar mens 
3. Hendrey 


2. Free-air enrichment system 
4. Kim ball 




lS bi J y} Ojil> Lbr*^ j 1 P-~“ ^jj 1 ji . ChW' 1 Alilj 4X44^7 

j J_ji^ ojUiml l»4jlj>- ^aL j jL-a C->»j (_jl»4al_j>- «J-i> j^^pt-a jl UbLs«-l vA«a iiaL- 

• Jj-ljj-J ^L»al Jau»-a ij l.^ : .^.... i __^L j_Jjj 

L; I j jT j y-* JJ b jLLS" _A^* Lab-* " " : 1 '^ 1 la* ^^^ ^aL j 

•Aji* .ol ^jJLjU jT j_/ijj -uaj- jl »aij«*»l i.- l ^l t^A"-LJ ^bi oLL^bi -uIjj _ilSb 

*i£a vi-pla Lb^;>*-* b »—a iu >»• £jb* ji (jiaLjT ^L»al tjli* jl_jLP 4a .iji £»lj 

jA I ji CjjI—>■ iLol <i*pla 4aljjj (j5*-/b (^L*i 4^” <JL«a ^jal Jlia jl yA 4a .2 ji oL) b jl L 
«ijb^*-® J ^ ^i4Sj jj) -4a I jLi 4a oLaji jjaJ 4«X-»- j! 0_Jajj<» bbb ^ L L^I t—-Lja” 

Caljjji-a L^jL (J_a»'jP Cal y\ jj^lj^- (jt^a o-ii J yS <_gLjJa-^w* jl jlja'^ *(\ ^A° 

ji Lf l.L ^ i*^ la_ jJ 4S"*^loJli (J y-~^ Lb^ **"* jl o^LsC-aal la 4 ~J>^ ^jal >2^ * - a 

(^*illa (jLLj 4$*-Lt j4aL LI iO)jl^5 Ori T ^t“4aija &jZ jl^5 OjlatU 4aljjj 
-Lab^ jj j ^jy j' 5 -(\ tJL j iii Ijlj) c***l4iiluJ o^L -L_jj cSjj Ailjjj 

4 ^" J JJ ^ja I -L 4a b I 4^”(J j£a J 4 ^ ji .-41-iL 'ilL -Aiil^^ i J jjj L^*' 5 L^>® 

a Jut ^Ljl CjWUaa .2 I jL - ^ 4a Li L^b J* ujb^ i« “' X La_yi j2 uj^L -Lja” 

i-pla LjJjb^' y u* A ’'r* L*^b ^Llsila jLta »J»t J ^l^h-ai-* ji 

&^IfiaLjT ^> jsij^ yy; o>vu> .(^Afb (Ob^-® 1 J ^bb) ^ -^y 

j ^..,JLi) ot-^i JL^I ^JLL ^ 1>c^jj 

ija.l7>».* Oj >5 J?l& lT ^A6^ t 

c$Jj ^ ^ oiC-^1 o-O o^Li ^ a ap 13 ^ j L $ap 13 *£ 

L$ U ■■■ ' ■-■ ^ 1j jl jLj ^Ijll J* 3 Oi' ^-^r* J " 

jl (jj a^sj 4ju*i jj <jl£^l *£ jJU Jut j*7,* qLlJL>«j ^I jl ^L»_j^JI. aj' o-ut 4 j jl*LS^ 

d^ljJI ^j-Jj j o^2L J1 p ^b (• ^ uH.^j"^ ( 5 I 4 J-U) oL?y 

oj^j 4^ .Ajloi jjT ^>1 y (Jp Lj c; tjj oU>^a> j oUJaU (j^U- ^lyl j c^U- 

L ^Jly j ( a: .. 7 .^ » yjM tuy7 aS^ j yr toLjy u ?jf j^bt j.> ^^usL j 

»LT La -.^y ji bj"^" ji oiy^ j ■ > , ' T '■■ * >A* C^b jb*^! 

•h^Y ‘j*^-) ^ -bib" 1 


1. Turk 


2. Warrag 



jutj liih* 


TP 

jijjl |*-»l j> tJj j£o j£-i j' iSj** jj Cj[~j> j &jjjUj 

jT i^jLv^ c-f>-jj ,ji^j jl b V*^bjT < tr^ J .L.’~^ 

_> <3bl b ojUi* ^j ji *;Li> ^y. ^>—■•*•>I ,_yj J l>j* 

jjLj ujIj jjQa-r c.... < >-5b L j ~— . _ .j oL-tf j-* /,—>! jl i-£j *£" *3L«* ^jI c —j iS^y i_tt“ 

. ^ £ Oj* j 1 ^3 Jjjl a-Li |»1 >ijI 

jLLic—j j jl ly.j ojb_y Ttf * iSjL-Jx* \ »-»bl& ,y \ jj 

3 u‘H^‘ ij—J. ^b' J' 5 -^y <y is^^.j lS^-^ .xJIj^ txl *T jL>- jT b <y\ jjl 
j y jy iJ*x 4 ‘ “^ £j* ^ » » l« * L •xJha ^ p aj (jLbLS^<_£ 1^-tiS^ Oj Wj^ 

:jl c—<1 OjLe <S'cJjf 

^L Jal jit ji _ y 

(r) iiSL.ho u5^x. -x 


^JaUJ ^ 5 ( 4 !Xo 

iy-j l$j^ ^ Jl aS^^ yUj J c—»\ *yry Jx a^L*1 Jx ^l 

c-jw5>j ^ l jl Jli> .-bT^* jL>Jii aj 1 jlS^t«i.:.... h c-jIj c.-*.^ j jj 1a J 

d^j o j . Julo £ jl^s td-Li» j Jj ^ jj d jLtl j-U <j jlyy 

jUj l!« d JS *jl *aaj . C- ■■■■ i UhjJb L ^j^Lw jj ^S*"sd»^1 d^*j <1 J? y,y ^ 

jl_^i* 4 j tc^y asj £^ C-JjtJ c^ilS^ 

cV A j*)ji^y J y Ai Li CL ^NH^NO^ tNscI 

i_>l^y>v*4-Lilj^Uj iy£i Ijlj \j % \ t T 

jl~ci* ^Ijta » dy uj aj oijb jJj > -^ ,, ^ p Jj«* j 

aS*"^L* j .djjl.i ^ j X. ^jj i^ J-~ +£ O^J O-t* 4X-ib (jJjIJLj 

^HOjJ C-J^tJ 4X11 J> jlj3 J JJA J-ij J-k <-5^ 

J>-(^ <A*^\jA Lh^ J \ ^ ^ \ C(jb^^® J ^ 

.C—(I »JLi O^-bjj l»«»fc»LS"(jjj^jl j^- ^ J-bijrl^ 5 J OjUjlj_j5c»-4 j 


3. Equilibrium models 
3. Dynamic models 


2. Steady state 



TV 


u+2 J - f j~ J-a* 


(_jl_e>»_a l y^j JsLjTjl ,jw* y.ys 'Jjy^J d- 1 - 4 < ^'t ^ Jjb J y?J jl^»l jd 

.^-j £^Jljl tJ-lL (RH) jj...»il -j c-j y=j j (Me) j-L c-ijls j 

Me = t + ° /\b x Rh (VM) 

. Jj 4__^l>^ J^bu 4.ja^j jl -W? jji jj^LL* ! 

■ > yt‘y i^Uejl j L 43 ^ b LgJje* jl ki^j ^l.y<yjLi.i y d ..i. > jjljl 

(_gly>«^ ji sJ-i oJU»Ul» L j!j " /\\ &3 jl j *1 l—» yl ji cJ'lb “ jW y)y*' 1 jl^bd --ei—& 
'' tSji j- 4 3 " 4j Ij d b** y I T- \ d ^ -4 Ja^* .O**41 a-t-i j-b V - 'l dib* JZ*I jj {JJj jk j 

tjly^ ijy jj J-e» (V.I iSjj yiSj* Oj*j~ I ^t fW*jl l>! y. 

iS *s\j ji>^ & C--<I JaU- jly yJ -C—»l jL) -U»j3 “\ T j \ T y> y>~~* jI eyjJsj j3 j.L c^jls j 

ji ol y»Jl (jljb oJJ-l»w* j3 C--<l (-blo-Li »3b il)Lij Y 1 - \ j3 ^ 3 A * Jajiise L 4^ ) 

>-■ < > - ji j ^>>-4 (jlyi-o Ji^ 5 jl ^y\i.i)jy. y~?^* .-e-it jjt->£; -l*^- 

l5 L_p tj0_4 i^jLS^ jbj-^- ji oildI_*J ijj—* jl £jU- ji jol£« 

j {J >\jl ji ^L^ 0 (V- \ ib»^) ^la>-AlilA^ 4$*"A-iL 41-tli 4>-j7 .C~^l d ^—j j 

JS 

jU-i 4> ji j t%V6 jl ^Nb i j d-jjlsj (_$l^ aS*" ‘AiS^I j 

^LIjJ 4TL? j' c —'l ^b Jb±- ^3l*j <jPy+*p~ A> ^b Qjj> .(T- \ j£i) «*iT^ 

flibii^l c-Dlo ^ ■J^-) JU y ^JLj 
MC (^Lfeojlj jl 4_r jT jl Jjlj (^ j ' Y, ls « 7yjj jJai) jlii»^ jl ^J, 

¥ - ^ _) ¥ - ^ j3 4>«J I j^ii) xy£ (FW) o jU djj L^^-r 4 y ^jl 

Jsljjl .Ajlai J” ojlil^l (DW) jjj (^L~» liajlj ^jjl jl (c—I O J” jl J sjLLLuI 3jj4« 

.c~*< 1 8wLl y jj j ^Lulji j^-^ 4 jjjl l j^ 

MC (i5L^ jj j ° x MC ^~^ J 

l” - MC(y jjj (jL_» ^) 


—j c-jjlaj L jUi» 4iaj I j jjj (_jL-«^) MC 4T j Jaleei^il jy^- j^l 4jjb» ^jl jl 

^L»» i-S r*^ jl j^.y* 4^-H _y_jlif jj j ib ji*I j>. jLiJ (RH) 

jLj y -ifci^yo jLtj j4>l ^1 .c-iliy -Wy- yjj* jj l ^-~ 9 £ j! y oiLi^-l ^jj 4 y^jj 

« 

.-Ub i jl J _y L“ C > ij Ij lyJ-X» I ^ 1-41 _^j s J-l ^byl i_5t* yj...a" J lyj-e» -uly ^41 l»0 jl2 


1. Extrapolation 

3. Rods 


2. Vertucci 




J-ij J>\jj 



JUI jj *£ ^ jL-*S\ L ifijajj j> i^fLJu LjjJ j Jb £*>jL>j if'ji« .1*-' j£-i 

ieifar- .xSy CuibJ f- \ AbLjM jl Ju^ flJu*4j J^Uj 4> lCmiI c-jU’ ijf—j Co^tj 

.(^S« tiLii Ij <bli» ^eljj >-& ^ 3 \j jjili* ijti* 


ijtS’^jjl .b jT oIalJ j-L jb (a^ wT cJUi l y-»j ,^*-1 ji jl jl y 

.bjj Jb ^ o jy*> T -X *!bl»w ^l—ly; jJbl*jcJl»-jb jA~*j l*(^l*c*jlb ur <L»l__ r | 

a* (jJb) = MLd=£!l (r-t) 

^00 


ip) (V'-Y' *lb I*-*) Ij (V) *— J T jj—«Jlij ^ b jL*^ Ij J - ^ .P *“ J I t —•!lb 

.(C—»l s-bi ,_ji jXf C.. t . « i J-^aJ jb tA- \f *Jbl»^ jb 


V’(j-M) = 


R x T x Lna^ 
V 


(r-r) 


.XJbbjj* jl^ Ij yT ^Jy ^>»b- V m j jLk» (_sl»b T t jlT jiUJIjjJ C-jU R 4A)bU. j>\ jb 

0--J ^1^ Uf-ijj ji jb tJOi.j-t ^.ji- (r-r) j (r-x) oNbl~ lJU jb jUjj 


jl ^ kS '*j .bj^jj'® obLib-^l jULTL <2^\^ jl («-bj ais£ i_jI 









J L*j - f J -e* 


j'j-J oJL-Z j* j_* J J& d£j J^-1,5 *jl L Jjbu Jl^- j.5 d5^ L- jl (_>lAj j*J L 0 LS*" CJ l) 

wJjk; jf $ jldj\ ^jLj!^; jl jJ lj d5^ l>- L oLS" C-jL jjj.5 k_11 4j Js^j^a ^ 1 ( J^ r vJbj 4.5 

^jy c^**"*^* ‘— 1 ^ lt jr- J ^H l 5 ^j^ aJL j I j jjj j-* j-* 2 — 

Ob j\J 


b b i^J • y ^i^JwUi 

j—~> Lg_j i j-5 4$** Lj j*fy* jl jp oiLil^l ^jy I j$ i^Jfl .j.& y \J,\j> L^J-b» 'r y \ 

^lo j y& <t L L Jaj I jtj (^l^JXo . J ^ J, —ft C— L l*; jJb L C...m.^i j ^jlL* j iSjj^ s -2 L O^ f7 

*& d5^._. ...'LSL* ^l^J Ju> j! Jldo d^j .-LlAI3jl^3 .5j y 4j 0L£"*^l^dj.,5**lj j.5 

<^> \ jL>»j j^2j LftjlS^J, )\jj>- .-Li 4j ijl 4-Ub^^a ^J>fCi..»,) d^-» j-j_ (y~y Oj^ d^j U <J ^ j-'L^I 

li£j Aj lj ji—«j' Jj (Jj) jbj -k^b J ~U J^lj j.5 

^ p ^ 

d~— li-Ufc j^aljL j jlfTjl j—* a]iA} j^ (~—^—) jH~mA Jl jLii b c.■-.»- ! jlTjldj 

^ ^atm _ ^ 

yJaj ^;L-< j aJ jjj CjI^I olwp 4j Ojl-Lb ccJl^- I j^ ol^ iuj (gj) ^ ■...»jl jlj 

C>j^r° 


j. = a • a p- 


(r-f) 


.Lj j' ^5 b^UjLmI ^ j j-« ia^ws Aj o LT \j AjJlia^ j^ jd bb Jaj^w Lj 

aL»^ jl Lj^daLToL^jsa> jl la^wJ J J^Lu lLnj! d-*pb a5^ 

oUL^ . O -wl OjIj i^jj-'l a5^ ij0^ L^J-b> \A jl 2jy d^j ji jL»-i Aj Jj)y> /y^l 

jLdil^Ll ~c2y^° j (Jjjjl o^tyr tSy*^ ^I j$ y Lj j^ \£jy\ L>^i^ 

Crt) *-£u*j C-r*7 u J J 1 jb 5 ^Lj 1 >JJ° ijL.'L 1 '“XX Lo A; o*-l C-u^l 

-J^l 5^ tLb iji' c J^i J Jj y JJ -(V J-Aai) j^i-^i J i J-5^w vl-P-L oLL j>- 

l 5L ‘—'I iS^i^ u^Li j jS-j jl (>—’I Jll« Aj) 8iU A^" 

.(^ ° ij a a h’- * j) u 1 ' i,*.-.». 


Juli Aj A^" Jj ajliirfl -5j_^ IJ 


(L; jj ) cJLjoLj j ^t^Jjuj 

L>b L- 1 -* Cf>) 




JLij jUL? 


LS^^" Jr"" 


-fc IL -kjljl jJ4-J-^-j '—•L jj j^* j ^ 

ji'j J t (y) c. . .,. J j *' ) b bji isU^ j' ^-j 1 - 5 


__ 

jLp»J t-j \j I^j 1 J C-J I ol j£->- C .. » « ? »• j**.* ^ C—■) o-Li iCIjl 

o J> L * J7 ,. w1 AA*j--j jL* j j 2 Lfc^Lj l y ^JlJljsj j La/> jl L b^j . Ads'" uU^j jj 

O- A -is" ^ ~ ... ^ >*J d -»t_£-^ ®-^ d>b-ll y L J Aj Jv^ ^yjly ^)l L J -XLiS^^y) 

jUj \j |» " . - - j .■*> d-**-*s >j jl yU^liil CjL-sJ? y j ^Jiy CS^ ‘ J-lS* 0 jfy oJ H.^ j-> jL®j 

lj A]jS*jjJ jl£o! j£*£ j jly jbd^' J-* LT^y 

ft J jj) Aj 1 a A^j jA' ^LT ^Sjyy^j^ AA*j J ^ t_£jbj4~_jj J ^ 

^Sbu^j j ^fcjJLS^*o^*j ^ AJy b aS** oLTjAd j A-ij ^jLdA—^ ^I^Ja.* (\^V^ 

'•yj^y, •(■■■j f-> J j-Jj Aj' jjj) f A> 1 ^>jjj jA ^ 'j lsAsA t_ipi jA 

(_$ jL^ J^S>ly iC-^l ^yLS** oUutf Aj ^ j J J y*jyLj t(_£ jLdA«Jj OAjt a5^ ^jI^JA-o j } 

jUj *• y- *£ j \S J^^rr^'' *0-^1 (jL Lv ^a«) jAfclJ ^5^ 

l>JJj I ji r*^^ 4Jjjl^ (Ij ) ^ifC^TI l»w^ cJl>- ^sij j^ j C—J ^^ ^ J ^ 

^ J L*»- AwA« ojl^d ^ l^J A^» ^jl £\y .Aj^lj L y wJl>* ^J-^9 (J^^ 5 ^ Aj I o A^Jj ^wjAj 

.Ailo/jly o^ l fli T .^I Aaj ji (^U 

y* £*\j A^o Aj’lj o'Vl J-- ^ji 3 i Ja->^» A jl^LS^ (_>L^JaS^ 1 j ,*^-9 ^1 \ji 

b L>J^ Crr^ - £\ jAj* Jt ^j »■ " ■ .:^ ^ \ 


. A^Uj ^lj jJ j 4 Aj j5" j A*j_L«j ^ J Aj I j J 1 t*-w ^ A>» (j—*^" J* \ J ^ i>»j\ 

A) i. Aj £ \ ? J j e—J j£> \j < J A-* dSL jl o,sIaT.*>1 L L I _ ^ 


i A^> ^ ^»*jL jJ j 

jl y ^ *—j yb Ij Ar.,>M .*+> (d$w_^Lj^) L jj Ja^ vi>j jl L jl^J ^ Ij 1 -f 

.CA_^I A; JA^JJ y ti^wJL a*-! ^1** \j L>J^" yz^T 

$ ^^Jl»—p- <*i^jpL <>1^ {j»^_^ a^“\ j c ..1 £■ A^fcl^>o L^- c^—*i Aj 

jLa>-1 j2> *_JaLz>x^ (^I^jI^-* J * w ‘c 1 t->^j> UP AA*j j 2 J Aj 

OjUa (^Lfc'bai j A_J y I^j yy* j J Aj’li^Al^- L o j>Ld iajl jj A-jiy l*-t oJl>- ^1 j J . Aj 

jjL*j d — ^l a?*^^ j)jj A j iy (jj^ ^ jy> lj 


1. Gurney 
3. Loomis 


2. Nisbel 




lj j* - fj— J- 01 


M 


y\ ‘AjL iJ-L-*> 4 ((_£ j j>~ ^. t.n . t . V jl*UU ^Jaj) -C-iL wl.. ■*_& I jl ^ > la,. l '»v» 

• (^ ^A6 4 j~r?) (Jjil? \ ^y.j* oU-^Aial L jj !j <jjt *J J ?yy 

.JJSJ jl ^ OjlgT.^I Sjy* lj (_gjl >i£j *Xl^7 [ j^ ^^ 

c—»l /j ! jj ^0j> J^* ^I jj ,c~wl oJ-i ^j jj ijIaJIj j L>^y. Oi^ j' i^^~ 

^Jj J-J 1 I j~& jl a^I a T -mI j o-Oi C-$L ji j>- .I." j! j^Sy ^5^£*>- jl^j^ 


L> j-.y.- 


jJ 


Xj J t 4j| s 


L>Jj “J.P j* i'y Oi 1 


^ j u>i^* y^ 


w\j\j 4jli J^^JLT 4j a Jui ^ Uo l jI3 #U*P &£ C~wl olil±*l ^13 ^Uj J 3 

-Cj i^li o^L# L (ll** I) jS’ j£*\ .(^jl^>- i}r^ 4 f-f aJ^I*jo) 

vi^-lJl—ll f-|j_jl Lj J y oJU>fc^ (^jL A «....* ^ C — ■*> I ^j^ “^*-^ ^ ^IsHjI 3 ^j^ (_£ iS*Zr 

4j jLj oJJb ^1 4j { Jj C-wl ( jS^4 aS*" *Aj^* 5"jlj3 3jj>» ^Uj (j>L_^ J-* 

^ ^7 6 ^ Lw jl 0 ^Ul-«l x5^« A-~tf j7 oJjjISvj A^ -C—wl <Lil^ J 

O-*! ■■ i•"■.,.■■>» A; jj 1*-^ j Ju-il; ^"tioi>iJ oljjbi L aT C- ^ l 

a-Ls-j aT.A^ iL ji/ j jaj I Jj15 JjL J-U wi^j oU^j^> aT 

j»Usjl j j I L 4 J I ^ Jj Cj biff j-ii 4j AS""-U-iL ^lAI>-b-i\j uU_^ C-wl 

.(^ ^vr iii 


1. Passioura 




|»jW>J <39 


‘jy * y'j j ji® ( 5 l^flj 

^ J - J~ ~ 

Ij jUL-S” ij jI-*4^j j -tij (jt_/ jljT i^jyl ‘c£Xijy 1 *--*--^ 1 j—■Jy 3 j^.y J- 5 

jlxiu jy x»-lj y i jj txx_» y _jlli V • « Ijfoo ^y Jji> jj ^S” -^Jjly ^-*1 _p 

JUi y .. « .. L - " jlyp 4 j j X— ft Ijlj Ij yz*ys ^L^—iyJ \j ji(_jl^j ^jV tSjj 1 * 
I—j » lj <T *(PFD) PAR j_* <jLy oxi .-Cy> j y oi^jX ^ ^(PAR) i^y—uyJ 

ijVL i » .a—« xijy if ^Uj j tljj ^L* jj jjj d£j_ jj -j» j'-^' ^J'u-’- 

y> y Ij if ■ Ji_^"y J- 3 £yy j ^ Oy j* dyj^y Y ® ® • Jjx»- PFD ojl j jlji y 

Jy d£u .xllj^y jjj ji £y jZ* ji jyj* Jy L Jj^*-* XpL. jjj J ^e ii>j jjlili 
c..->■ ^ ^JLp-1 1 ^ ^ yj* .AiL^o Oy j* ^ x \ ° z\*\*j jJ^Li oy ji* 

^L; ij\ji jUj x»lj jj j x^lj ji [Sjy^ J^.y = R s ) x'yiy x$J i^x-l jy 
oX-i «j!j jlij LjyJlS"xL»jy j i£l_/ V- ^ J^-i jj 4^<j4X-ijy- jy i.sW^y J_jt 

t jy*<y yy' xix« y (£\y *f Jj Xj jyS" li dSJ jl a j U" »j 1 L jl y | y Ij ^xijy- jit ,(c~u<t 
• C~ml Jjj y t^ijl <j Oy j* J y )T ij-^~ ji Ji’V y' •■*Ji'V PDF ij 

jl a jUXrfl jJ L"Cj«J jjj Z — Ji f if i^Jjly y>ya»- <j _> jy C—jL^ Ij 


1. Photosynthetically Active Radiation 
3. Solar irradiance 


2. Photon Flux Density 




_ 1 *i u*ljj a? 

jy L»Wi o jlajl y jj ^uL» yi ,xS~^ j—Ai a yS jl^i y.o.* ^xyy vJfcb»w 

^y I I^Jj tC—**I AZ3Lj ^ jlU; jl^C>- jl^"^I !■*I ^ t -~- t ‘ i I 9^ ijLj ^yS"y^ y (J xS’— Cj ji) — Oj yi 


iS^j-i J J i LS *-^<J-S'-i 'J ^ J —L- 5 


jb—* 


jj-> J 


ojlJjl 


L-U_ i 5" Lj 4 —i ©jJjL£j j 1 ji .- v .. " - ..i oL&LS"" j,j 

>-i* '_r-iJ ‘ J j'ViLS--' or'-' W W J > W £—Oj-3 Jajljj Jj 

J^-3 ^b_-o ji 4-5" .-lijlj 0-4-5"*4j O-Lw Aj 


£<—* J* ° 
_y_ij T ii5Lj J J L? J r : 


*>■ Ij L PFD aj -Cla jt^ 4j jj I ^yS "L (J xf- oj yi i y* L*j I y 


..L’,~ ....»> (J._;ll_) jJj-j) -U yi Jj»- ^Vjj'iflj A-XiS y—IU J-ij J^aj J 3 PFD Jl_ 

ji <j-i' l Jri J? ./*' i>J J v ' : ""* (^1) (jljlj 

oUUa* ^^ Aj eJjjl^j /jjl jj Ojlj aj aLS""(_5 jI£jLj 


L>JJ 

ojU^> w i.. _< ... ^ ojb ^y ^U^jT j l^jTl j flijl j U<J_ 

a-U* ^I>aJ| oWlia-o .Aila-i-i jlS^jL- IS\1 *-j j Aj a £ -X ' . " ..■ > -LX- aj 

.-k_iloij^_; L J ^*t“ 3 i-$ j "" «' , ' J 

aL^” (JjlSjLu jj ^[t,AX>- y\ ^yjlp^Ual (^ y> y£~ iSJJ sJ, ~’ oWliiA 

y £~jl J. JJ iS 0^1 ^1 C '. l c- .-Ulejli A?Ij) 

. C. — I 0 -L« I C_- j Aj 


vXv Qj ■ ■ ^ 13 5 yX*)^3 

jl C—OjLp ajl-Xjl o' 1 j : “ 'U_,*->-^7^ Ja-*»^9 9 m ..[,p 1 <5^(Pfl) y' . ; .-*y3 

y\J xjtjyy- yy ^ yu> yi aS') ilS'y jl -L»-l_} yt ji yjf X-S‘\ l Jj j|aL> 

i_J yS a jl-VJl ^ I .C—<1 e-Li a JjLlij; ^yilS' dz**yj aS" ( yj‘ j jl jX L jLa j J>-I_j yi ( J jl J 

(jL^-Tljjl-xX» Ij iL-jjl *& -aJjj ^^j^j yj)>y,y? jJ^y. (J^y 

jl yS ajl-Ul ^y ^i^J ol y& Aj Ij Pr -ijLj Ul .- T . 7 ... > xJlo jl—-a CJjli l)1*LS^ 2o^m y 

yi aS~ -XXi^y jlij Ij (P) yx» yi XjT yi yi CO r ^iXy Jj JjIoj" Pn Iji j <.i J~ yi 

u~^ jW iSj-^y-y u~^ J jCO T y Ij Jr-^y* ^-r^* ‘■j’r ^3 

■•^y^is" ijj** ^• 5l * ui' *i ^ R p) ^->y 


P = P + R + R„ 


(f-\) 




j~jZj j ijji *j ^jj j W '- ^ Ij - fj'-^s- J-<m 


an 


i£\j>' si*'! tP n i$ a jl^jl j ^£jy*y,y^ ol*JUaA 

^g *-s— 1 ° j^Lo jj sLS" i £y~^y is! y . a - l -*i c~o <j ^Uota jL^-l j jjl jL-^kl 
£j-j ii»plj 4Jl y ij* <-Sjj luL IIjj j i£jjj~& 

t jj,L l^'jJj 4-wU_* «i_jj-j jS\ ,ij\i <*JLL« «_9\_ue>1 Aj <—Ijiin (_5J-Tojl-Lil ^:.- : ^ i 

aT Jaj Ij-i ji \jjj o_j-i ^5lj J~i« -Jjl y^g* oLS"” 4 j J~oi« tiWO; j~*y* lSj«S" ojlJJl 

l5 y JaU {Sjj* Aj'il <Z~» _)li« J ^~y lS ^*' 5 4 PPD o_^i^ **JLk* j I ji *zS'y 

P n i <j~ ! >*-*‘ - J y~ jL^" A ^*r i ->_K<y jy^ j~> t#*^V 5- 1 -> - u; “ > 

I jl jJL* t^l^jjjj C-jI<AA ^zj 4yA_*yi jj yy y*lj^ ^ b 

Jk" 7 b P n j^> ^L>«j 1 ^ Lft J l$b J JaJT J>> y — (_£lj>- I L J (_£ yj 

(^LfcoXiS^oi^SI l CO T yL!yl j^qj y I j& o! J >I ojjb £ 1 tJ^ULa oy* 

P n ^yTa jl jJI -4-il .x jU aJly^bjj 0 twLiL cj,£<SJ j 

A T ^aj ^LfcAia^>«-a L j j^Lfe a! j .A > ^ jl oL bj\j£i j} L S^J*. C/Z^J 

ji li J —P oU-i aJj^j! (jLfcLS^ P^ ^ Ojljjl JlJl* tO*-ClS^J J 

aT c<JllL« Aj . d..* ^ 1 44 SLw j Oj j oWUa^» J 2 J 

J Js^y COr <^A>- jUj^kJb ^5"fijljjl (3^*^ ajl^jU- jLfcLS^^jj 

^olj jj|yto^L* jlyp <f y 1 jl IL jy m j - *—~ij Ja-^y yj*l -aJ y 

,(x5" *L»-i jj yji aj \j ^rLi-i ^y^ ci y~^ji ojj y^ ^- r r ; Jr^-^ j^jjy^ 

l jL *Jl jjjyJ c-^y i jSj> *j ^yy (^Uyy o^jT yj 

0 jljjl a S '^aj I jt* ^j. 5 jl u^i .-U^0^y ij j^p ^j_l jfis ^IwCl j (^iA-i^j 

•& jl yj>- 4oJui Aijyi jifciy - y c.,.^i y^j ^sij *Ajiyj^ t yi5* r aiy P n 

wLij Jj> L-‘fllp jl jLp APjy ^pljj oLT (^^fcA>»-fciy aS^A^ ol^- 

,jlS *yaJj yLL ^UaJ^jj ^ yS^IS *"\j -yL 

jl <y-y .JJloJLi ajI jl J-U c-JU j; yo.}y—r^ ay*^y^ya 1j 

ijj,* lj y;^ys <*l5o y^yj j a 5^jJlAii^jly a^U lt.^I ^jj-* i^lAw?y j^*jl y^ 

■>JJ“* 4 ~- J j tji' ji “ j *J 0 ^ J ^ J- 1 ^ J *^y 

jj <y.j^ -ij—^" 1 (j.s jjr* 1 "^^—*""^ _)^ i£j-*i' 5 ■ t —o'l *** £y'jp ejAi^l 

j y* j I b ^ y**sjz* yij* ^*i A^b Lji^AT^y aS^ Jjlo .A-* jri J - ^ 1 ■*—l^ia-^-a 


L Farquhar 



Xij -L—»«-* *t (jpljj CjUL? ij ^ . h 


df 

( j\j-> (j-jl j' j^ J-a3 ji j^l ^I-AaI L?^ (\ ^V^) JU J-U .Xlai £ 

J-fcl j>~ amidol Ja->w* 4 j (_£jlSjl** j -uijj L Ja-J y> (_£jII— ijI3 ^1 j 

IO**l Ji-O Aj ^-^Ij j Jx» jl a.iLil —<1 <_£Llj* .JLi 

lo j O t ( CO^ aj <_£ jiOji3 l ^-. V . 5 "Ij jLL> <_£ljj (jUjl^ j*j 

0*0 Aj {£\jt jl .C—«l j! j^O 4 jLO al^"(_£ Jj O^jj l <_£a jl-Xjl a£>* ■JJjl.s 

(jolf(_gl^.. l-> o ^j*S^ajljjl jljj^> tju^ jj—* 1 ^rr'^"c£^/i (_£lfcji*ljl j^jjl 

ji l$J I jl ct$Jx» j-J-ii j-Jl5~ J' tj~i ol ^ cJl^ <sj l j J Ij ^t-^L <_£l$00 jl l$^J- a ‘ > '-* 

‘2>j^ a^lii**! iS^ji iS 

^4^Lj jl uTji ^ c ~“ l oi 1 4 ^L» <j^Jj ^jl jl aiUl—>1 j£jO C-J y> 

jljl—P Aj) aUul ^5"jJ J (_£ jr^-" j! 3 <jlj^l ji Ij olIjjyiJ XjIjj^o (_£ jlO jI3 

1 -x*j <5"• 10 jh ajlj^ aJl*^*- jl 4 jL* L jjUaJ A>*ji L vi5”^ Ajjlj toJ - jjj olj?l cjli* 

. ( ^ JaJ ^ I j>- 6 -lA Lw> ^ - Y* 41 

jLlj &wLi PFD L Ij j *«> oJU- 4 j <i£ojj ^JtiS^lj <i£j P n 4^5**^ *n 1 ^j ji 

ij ^ aJj! ^■■>** 1 • <0-fc> I 5 A-i 0^1^ 0^-^ a! 1—^ \ ji jjh^^o 

> jS*j\$**j 0 <J-i *j *£* -Lfc^^o jLU Ij (a Jjlr i^j JL>-PFD jjJji ^jljl 4 j aJj* » CO^ 

j-i'j-r 1 *r^-! J®-i'v-" J jl cSjL—i tSlrf jl-^“ -Jj'i y^*-; l5j^ 

jW (^ WV ^ j *' c-*'! y* ^-O t Jy> of ° & 

• C^ul »J_i CO ? J_y$J_y« ^ L^ljl *i 0_yj* X 0 _^1>. u~*i •* ' i j-^~C' ji\y 

jU toj <^0 jt j *(jML cJilp L Cftik 4 jRi^ T cSL»^*i j_<^ji jlaLf aJ” jl* j 

■k'j ^ 1 J^ P n j'-^ •(\'VV i^ySj^ j j5sj^l) C~»l o-V“j _)J jj?^> \f a^- a. I 4 .M 
IA; CO^ Jlilil (_5jj aS” ijli ^jSx_; j^LsI^P AP_^>b* Aj oxi Aj (_Sj_ji 
j 1 _jib>vai (^laAj^jS'jjj jj Jajlj»i I jj P n jlxi* .XjliS^ya j-j Ij (_jjjJ .j-ill j 

tCO ? jliil jlj^* Jsul^ r Ji ji ,aaj^« jLli ^IjJjUj ajIx» sL5” 

£j-*J a_) ^L:—Ijj ji j jL" jj |i-» A^aai^y jli j jXJ'x* ,^-ij jl (i^jj”^ 

Ij P^' jI^l£« jiS^ lu^- Lfejl^ jaj J 0-^1 L jjUPFD j^ PFD aj P n ^>«»L 

UaJ J^jl im f-A3J>J ji Ojb ^ypljj 4 j/Aj a! L^s ^jl aT*X> i^> jLU PFD cJlLj»w» ji 

Ij 4>« jl IfcAj jS^ji^*" j^ j c-kjI IS” i_j lit I x^ja 6 o jl jijS p n l?I^ jl^ PFD 


1. Ehleringer 


2. Bjorkman 





av 


J. 


‘jj* tSk-^b- fj4^ J*" 


-Jo t(c-*»l olJ ji C.-^* J“* J 5 il)j^ _ji J t ° 0 0 Jibj« aS^) Jw° ■ i^.»^ ■ 


PFD 4j ^j^ 1 —-^l^nTl_j ji iSj^y 0**b**j _/? J. L* 4-~> Li* ji 

^L-** ^jIaLS* twipl -(T -X jL> 

jLiJ LyJ L*jTP n tJJJ5 - "c-sL j$ \j xJ^jy- j_^PFE) *£^>U j txiL ^ L$j I 


-Ujh j cilj jlji *U j-* L5i^^>0=i^ T l/ii c ~ Uo L5' fl 

(Jjl^jlj-UA lj Ji^P 45^t(B) <J-^3 j.} 9iU> twtij 4L^J Jaj Ij^i Ji *(\ ^ 4 J^^r*^) 

0 X* I j} (Jx* ^jSLi o 4TC—1 J-i j ^J-^3 <J ji 9 X* C*><A>- PFD L (w—tflll* 1j ^5* 

PFD ld-j^ ^>^l^P n c— **rj> -JbL .c—*! o j-t d^l^ (jLlj (’f - Y) 4tal*»* J 

olil" x*\j ji^j_^ jLip! jl J- 1 -* ^jT {$\j> j (f - X <_}£-*») -D 

,-CJt»L 4iljjj P n Li V—^llL* -U L jJ *JLj j jl o J-li ^l^ul oLijIjJ J <w-i jJ> ^LjOlT^i j-iiJ 

a 5^I^>- tJJJL^A C.,. »a! jf l>- J-L* j.5 oLilj I J y* ^2 j\jJm r^s£ Jhj jjs ji 

t ^ c 

.ajjtiT^ Jx* ^ j j 


i 

B = PFDj x Gq x Q t ff-T) 

i = n 


Ij jl iAfc jjj n Jjk PFD x GC x Q ^ijjj ^ ^1 

Jj j ^3 L-ujJ (j^** - * 1 0 -^*^ JJ C«-^ W G c J olil**»l o\S ijS 'Xft M j 

jl j} o^Ur^l Gj, ^ y^ Ja-ujj 9-Lt PhD o-w) . ijDj ij 

jLlj \j dLS^ji d^i« ^ flJ»i ^jl ji Jj Q .(^ j£* 

*£ ^U- ji .(^J^^ jty 8^LiL-il ^jy Q <j\*r *J t (wip| jJ jy C_3Ijlf^Ua-^l) 
jl 4$*^-L-iL <Lil^ c-i^ t(\ ^A^ $jj* J ^^,jijLi L L R s L PFD 

.jjbi^* PAR ^wlj %^P6 jj>\ alfUj ^ 

oUilh » oj_£> 4i3^lLJ! ji c-j1j JuL Q ^1 jL oj-i ^.F 1 ^ L ^laj 

Lj <uj Ljdi>w F (J - ^ l-a1i>»-* ^1 _^» Q jLij c^I^pj j^ 

C~>«—J 8-Lt jlfjLw ^lijl C j*" ** ^ 4 ] L-* ^1 .C—i*»l C*jIj 

6 J^^T 4- ) ^ m L*J J-ij UjiilA J <i5^D- 4^J 



■XtMJ Aj ^|pl jj jUL^ | ■■ 


DA 



jyj$ dbj^ OJLi jj d1_^i£4j (R L Pll) JL —£\ ijl J^L> OcC-j^ .f- ^ 

i jj£j CtP^ £rt ^1 <S* jbilJi jI d^Ul^>1 L i( \ ) Jlfe JJt* tj\~Ay 0Jui 

J?_^ia>b4$' t< i*ilj* <LJj1 <_~j .(aJUjJ J* - -/t") t£js^ 4 jlJbt 

J^_»° /°0 JjI«_*) ^j# ju>j jUj iC~*l sii l yifCL* ^b ji *y:y 

(^“ilLj ^jaih-» isjia^- b jj gjy £L*i1 Jajljj ji P n £*£j*i .<^~*>\{iJyjS Jjt ^A ji CO^ 
■C—•!<LjCji £pAjl* _)J t ^/f b jiljj ^JuleJ-l j 


^Ji; C f jULS'jj -uj^ jLiJQ joU* ^jj oJ-i ^Ujl j js lsLajj/0> 

U*_yj IjS" jLJ cJL>- ^jjl j J --i-*^ jj jy y (_sljl Aj ^ £ » /^ Aj Q C-wl t j £.«.» lO j3 

jii*>«bj Iji a - L - ^.u I CO t J y>^j* j * Oy jp J _y \ A i u l ,y ^'tsWOi f^ tSLrt 

joLa« Ij ^-aiS"l 5^Q -(\i^jj*'*^ j ^ ^ij-r 4 .^) *“***l 

(jljj l^j I JiaijlA A^jjll*- ji tc~«l o jli jLij lj j jJji Jiy j* ujlji *j ^£o /"\ - « /A 

jLy^- ji owLl tJL.fc.aTCO ? J_^ ^ i_gljl *j i jy y* J^* X c J 16 ijri ^jiLS"'^TvJ 

•(\^*t ‘j>b*T J (ja-ajS) c-a.' 


1. Loomis 


2. Amthor 






(M (j-tt J ij y ^Ijj - fj^+s? J>*» 



(*jt! ji g_r->• j-> L r*l'j'> L)>y LJ^/r 


jJa»j ji (PFD) OyjS OXi jl jlJiLj" c^tj»a .f-t 
_>; jjPFD Aj P n IJ SjliAi jLlj ^ k il» Jaj"- .(HVO Jl* JA« L-* y <Sy 

•C~*l Oyj3 Jja j& jljl *4 CO^ Jj* »/» f \ Ij 


43L* *xJ^ iS^j _r^"sjl^jl jl a-J-*! d» *«o 4 j O ^oUL» I 

(_jljl 4-; /■; j « /V 4« /A6 jj i_>»J4 j _) tOji -ii* 

i_jly_ Q jl-U* A**4 j jj .(\ ^l>jj* J 6j_jj ^ 

jl-UL> jiS" IJ^- j C~rfl C-jU It...»J C* ^< jaij jZ> ji _j Jjij ( j^ai Jjis j i ^yplj j jl»l_S”" 

jl -Ljs ji y'/'p Ij X XJb jlu oU-^UsI (jjl) C—^l ji ^jS"" I ^ • /l •*»“ j J j I 

■(■ 5 ^cf* s ^"J - 5 ijijS'J Lfi Lo—itj j jjl t|_;o_ij_/! 


1. Horic 






^ <ybJ jlf-itflj 


f * 

Jjly ^y> 4 '. .fl; Jaj 1 j.} f*~ X aJ^L n_« o>Xi QU o y (J«X* j ^y J&i ^ *£ i^j I jl 

d^L ji j jJjj Jin-.il 3 d^j Jj^ 3 y J~—>Lj o!y l >^y. y1y<y J*^ yj jl cjJjL oljlS^ 

^tia —* jl U>-lj y dSLi>- .bjy jl OjIp J-—jllj ~u)y os^liol 4^>-U 

J k _ 1 ■ jl j o-*1 4^^ d>- lo 45**(jjj d£j L -Lij J-^as d£j Jjt y tjy j 

oLiT jJ jj jj 4 jjS^^js l^jjLi-u j obi j oiL oil jJ .ayj dS^td ^yl-ipjly 

L J 2> y» O^bji J^IS^ JJ^ ^ J*ib (_£ yu 4j l^j 1 j jl^LS^ yj j V'.fCj J>l>%j 

,-i-iL GC = ^ jLp 4 j 

PFD L LiyJlS^y jb^L y*j j ^ybsl ^Ljjj J«^ljj o)y jl l)L« d^xj L'-J jj 

^ ° /^ Q ji-*^ j d^i y^y, Ojj j- 5 <ry y* j* <j'j' ^ Oy j* Jy 6° y)y 

* J> & o b X* o jjIjj J oLff*“^j op y< f ~ X 4] , o . y o-i-i 4JIjl d)yj*y l) y y l^IjI 4j j* J* \ 
j-i j op j** ^o>- 4 j xJl yy ^pIj j ^bbfJjSTj I . -uSj^* jj j ji «y y d^JL^- ob 

^1 oiJ lS^(JLa< ^wJl>- jj dLLS^oij op^ jy o-i-i o ^j ^j_j^j ^I~Lj loj 

j o-wl LiyJlS*"^jfc jl Oji(_>ljjjjjjj^ jL^fc d5J^- o^L ^ j$"jLS" 6\ o 

jLj jl U y y ^^ijb j jl^«l ,y1 .(\ ^V \ c j 1 jl 5 L-a 

.-LiL eOi C ~j y>j ^Jwij ^l^ J P jam ;C .... V 1 

tdS "y ^L-*< Jj^lj P n jlj-i* jjij 1^1 o^- y oL“Li ^>U»I b jl^y* y ^ 

L> 45^jlij oi ^ Is»xj 1 (\ \A ^) i^jy j y 4$**jy 1 Ijsl lj Q jl -Li* 

lt y>^ (^'/jV cri'ji') P n 4 ^(i^yrj 

c^jj ^y 3 c4 ^ *^jjj jl-^ Jl y*^ oj^Q jl-^ 

(>^f) J&~7* j ULTjcwjj-w^ i^jj tj _j3 jJUT ii^j ji .ib jLu Q 

JU- ji “b ^y iib u iljjl jl^«l *j *£ 2 £ jlij J&\*- 

.<" ■ ivl o .A—«*- \ J^y Jr™^ 4A,»^.j Jaj I j*t A^y^ bi -fc- 

bi^ - ^ j' " br^^i L?JJ ^ "b^i o b»a* «J *& C—ilj Jty} L$J 

if b l ^~ 4 J^» c-f>- jJ lXj-i _)fiajl^ ji Q j P n 

j!Q <>.'>' d 1 .01 4J13 L Ltf r> 1 0 J ls"j L» J y O l y3 4j 4T Jp jl^ ^y 1 J 1 J ^ . -O L 

.cJ f j^ly- jtji ij_y yf^oA J^-l 'j^f* ^ri'ji' bjj ^_^ tf ’ 1 Jib 5 

^■ >m jl y yyb I^j 1 Q j I 4 fT Jb-^ ^3 y^* 1 j ^y bjl O-w' ^jl^S^^Lgl 

jLS^ (^LL ^ .■■ > - L-'.ji l> j j l>^ l>^ jj^ j- 4 ^ y i^Sj»-^>L>£» 1 .oil y»l>- 4 jjS^ ij 1 \S^y 


M 


j-ij" j " ;< ^j - J-^ 


jJ-SLtj y IS"jl *l/L ji L^j I (_g4^”.Aj!a,5 £ Ij aLS"(_yJ I jl jl l Jjlai £ 

J-SLlt jj Lfjl aS^(^I sjl Ij 4 —;li» jj ^t5jl ,y \ (jL \y> .ujj— 

:jl xjjLc- 

Ui ‘ c — 1 ^5 "o^\p c~3 I jl U c*»jL—>- c^«-Li - \ 

o-pL ,^S”1GjL jl Jju l^i^Ap I^j j (C~*>l ^i^l^i^Ap 4 j l^>-jlS OjL^ o-ut _ \ 

»i£jL>- ip J— ^, 

J-Sbi J-»-b _)J> 4_r l; 4 _jU» ji C~£bjJ - T* 

• C—1 J 0>-lj 

i>>J J* ^ ■‘■^‘-T? f^J 1 Oi' J j LSij^ tS*^ J- 5 Cp£ ^ 

j >- ^y.' ^ J I j a*A~mj £-L*JJ jl (j£ jl jJU tJj jl ^ C~*a3 

■ C.,.~.> I^S^j ^/IjllTojl«-Vjl A) CAI^a j ^jl L^j | ^IjlTUl t XjS'yi+iy3 jcjI^T^* 
L^o^L-P (_£j^-Tjlj—s C.4 M . W 3J?l>*J jl a£*^^JL li ^ w » > » •^**j O-p j+» a^jUL» 

O—i 0-*4 >jjJ 4^-Ui^ jL- i-CO-fc Ojlil* 

o^j_j> jJ\ .(\\\- ob'^—^ j < ' , Ij'Ij t ^) •**> I" IjQ jUa* o-l 

jj «/jb LS'jb >J j' ^yr <j4^* £jT ji iSjfjj 

^.}LI* lj Q jIjJL* oi> jl A^*Aj CU -—s j oLj I Aj A) Joi O-L^ ^ L>^ ^ 

.c-iL ^vi^ljsl L^l lSW^ m >-5 j«> oa ^ 

j3 O'IAp jj^a^- jUj J.3 j Jjloj yy~tt O^P o-dS^ljC-3 I ^Jl^T(^lA-^-lj j3 t A>w3 
(jlp^Ap aS^ jl a jjl^« ^ J yO>^ ^1 C—il^ J t J C-^l ^ ^jj^ 

j3 Lfi I O^Ap aS^ Jo jl^ ^UjI L A^j \jLa (J^IJLj ^Ij^"^J. J k J LT j Jj3 L^J I 

^-Lj s±£*Zj^ d^U J *^lQ j-> l^i j o j£^ 

j3 (_^Lajj.415^ j 3 ^lj tS JT ” " ^ £ *^-*1 (_g ^ lJL j O^lp CA>i-J1) j3 j 

3jJ 3 J O^Ap ^S^AjjL J jj-^l>- J j ^> %a jjjl 6wUl5*^lj^*« CU I A^ A^**-jJ 

ji 4 j jjil o-i'j^j yj j }X>yj^ ^_jjj 4 j ^o-j 

Jj 4 j Jj j$4jl(i_jS v_-J_jjj ^_jj JJ j b'j4> J-^J Ij L Sjlf j'y JTsJjI O-aSjj* 

. Jw L«w \ r J_ai 4; l^j_)l»_j j olil 4 j aLS”O j>jUL» ijy ji j .. t ..j (^bi) 


1. Kwapata 








Jj ^^0*^1 LSij^ U>j Z~*y&jS' ^Ixll OX»- 4C~ita jL AX«j jl aS*J li* 

^ljI o^>lji oNL I \ t \ ^ V* ° (jt^ ^ Xj jl ^t^x .2 jIxST^o L*Q jlxL* 

4 J L~* y 1 aT d^jjj^) C..J 0 xi jf X I (jjl^>-lj CJulaXO 

. Cm*i I 4xi< ja+S' ^L" h ^ l^S - y ^jlxlxL* I^j j tc * »< I oxi 0 j I -aaa iy ^y? <j*ilj^l 
^U—j\ ^ j j—« ^*j { jJL_j ^L*Jl \S I^ <1)1 y ur* Ij (f-T) Atal** v_JU &xi Jx« 

j4 ^ {J^tjr* J 2 l/J 3' Olj-V ^ Jr* ^ j* y oUi^l ijy LS *\jj oLT 

apj j_* l^ioj jjjj xL^li j~*j L tt r ^r“ ^IpL jlxXj .2 aL^Lj j~-*j jl oI^~*j oxl 

xS^o ^Lj ( jx f _ x ^b^UxJ JajI_^i oISj£jl>- oL» xJjJ iSjj ^ L> j jl-*^ 

Xbi^^ t 1 '--*!a xij (J^Ja sxO x^- PFD jlxiL* L> (B) o^l^ xJ^5"*_^l xJLo aS - * 

jLfcLS" aT^jL> j .^jli j7 xfU*- oxl x sy- x^j x jJ aJL-* ^1 a£* 

G c jlxiU o jJ> ^Ufcjl «LTxij aJjI Jp-IJ/X>- j x-iL ^-f*l^ 1 * 

lifs; A~^j O ^5^ o^Ur.^1 jl jl jl y ^ '‘Sjif ^ji ^ L5^1 ,w ^ jX^-J 

tX jL^I L jjjl jl dilio*l Ij iyy* • ( 0—^1 (_£^l^ jl (x jL»il d^j, Ij j) ^jhw^sP 

JlxjH_ji J yjl diUl^l •SyZ’^ jrr^^ jr^j lt^> y o'jr - 

jly^ aT 4j ic_^! jy 'j31 jl; jjj y> G c i j j\y .c_-l c5 J-^j,^ 

X j^J PFD jlxio .J) ^-a-* J)1 >»jI jjj Ij xi«j J jJ? GC ^jl>Xd cPFD AjIjJj ^1>X« 

j jj? jj Ij PFD x GC ^oLiL* XljJj ^jpo^w» a$^o^ I ^j—J .Zy* iSj ^"® jl-xjl x\j xljjj 

/pj i,_^Ix ^ ^tfcjLwj jl oX I c...^^ x jj ^LiLa ^ J JI ^x^x xi»j 

Ij J iS^y ^PFD l jjj aS^c^I /^jI x jLL> (l^ij^j 

I .^j jjI c-^x ^Lxa I Jx»Lx jl IjPFD u-i> ^xljO aTaj 4^x5^* ^^*5 ^0 jlXl 

'|+-& L iXiJ J^ai J yP jl 0 xi i 1 x*- PFD Jp jlxj> u 5 ^ ^^Lx* 

C—i5^^ a ~ ^ <> -^' ^jijlj^l t^^1 oy J jb 

jl J^i .c-^l o^jj cxilS^ f jijt- jXx 15^ jjAj^ (ax j L j-^ tOji j^) y* 1 ^ 

a [S x OjL->- I O-^L (J I 0 IjXb jy^y^j^ fi l y-% X i^_.,.j o5 aT j I ^1 y iLfc jy^ I y Aa**> 

jULT jl .^-y X-t IS*" ,jl^j j^a ^Xl jl j' ^ (^j I f °) j** \ ^ j xL^U o^Xj 

jl^XX- jl o^UxI j»XP L oUx! J oLS" AjX ALwj J XiL ^wJ xLpli 

^Xa 0 /V& t 0 /t ALtf>U 4(ijl^ jL ^ aS*) ipjL^I 



(j-fc 1 J ‘■JJ' *i y bj O 1 *^ bi-bbjr* - fj'+’r J-al 


?r 


jbtIT 4 ax**jj Jl>- y L^b 1 jjJiS' ji .jj j»i l. . lC *iiKob b“^ly jj I ji i 

Y x Y t>b») jjf^j /• y *> 7 -bl ‘yyjfbL J ‘li-bb. 

• it . ltX_~’l i“..u| ^ n ^^ - '■• ‘^1 1 - 1 * . t. » (“^A^ ^ 1_L 


jjjl l_jl>*lj 

1 liSL 4 


by jjj' ‘fbjy“ jr^ cS^b (j^bj 

jy“ ’^U -^y^y c-i^"(bb bb tsb W h fboy*" tib 

»r....»< 'iS'u (C-.itij^jj cj Jj-W L jjj jZ*j 4i5""L»" yljpoly *5*t£ J by y c~ilS^^■ ■■■■ ^ 

ybj bb f^ bb C^b L^ij^ b^b CUwl A^Jlx- ji 4 -Xj I jL*J*> xj 

A—J" y L* j .»liL b^*-* C~il£*jbj y j5jl£” <S3j^ ij~* ^ J jb a_^j a£” -UiL i_j jiia^ 
4 j • Cm«I J<_j jiiu jl*LS^^I ^b _r-*^i bb *—'^-^1 t-ulL fiiljj i j lii 


aj jJ k_j_ji^* t-^yj A-bli ibj* jjy j -^1 3 y _> * ••■ ; • j-i; j jSb»p j y b j_; “bb 

o j^j allb” ^ jl ^}b^l L - by ojilii^ 1 j I jl c—ilb c-4^“ ijb j oLS^j^ ty^j £y 
^Sjj aI^sU j £ \ c_aj ij y; aLa>U L iL j ^£"1 J js l$i! jib J-ij j bb bb 

.(Y 0 0 0 tJl* J b s '^*“0 41 m«»I «-tl ^ i ^XaS- \ o 

^ ° Y Ij V"l yb 3 yb ***jb ^b 0 -^^ 4—*$“j ^bL ^b t^b *~4i 
sLS^(j'V^ J> jl (y^ tSb'"* 1 * *i -Uls-ti Cj ji jl ^j_ljb-b y—i ,41 .,«j1 

o^b ^jlj Ijil b b^b *j j j iyj aS^ *Aj jb ^ ^ Ibb ^ b •■Ajb-ui u-JIp 

.(N ^ ^ ^ i xi^Ljo) iyy bbn'b" *i Jibj" J lS jJj^ y®^" t ^~ p ^ -> 

t(^lA_ib ^j-j ^bj bbb^(Y} g - ^b tJyb 4-^i AjIjI 4l-^>- 'p^Y aJ^Ix^ 

ybLS ^j ^IaJL J H b® J c 5 ^b ^^^bj bblb^b jb^* • 4 “■ — 1 ^ e*Lw ^jb^ 1 

.XT-t jbb* jbLT aJLj-i jl aXj j a>- b"y “by i$' a jb'^l b^ s y* *—-«^l 


Y = SPFDj x GCj x Qi x C^ (f -Y) 

C?.£ olj-V 1 cs+^y bb jl-^* j—'y» *S”(d) ^bjjj jl ojji tiSL J jb ji aJjIx* 4jjy yl ji 

^s, jiS' <Jj| ^^>.1j| tjji y I »_Jpl a|T i j-iy 0 jj yLa^-l (sy* L) Ajl j j-»J Aj Ij 

^">Ufl-<sl .JjL^ y A*b! (Xjj) 4 £^j jjjyjb ^S-t—*J Aj (bsy> L) bbAjb ^yLw Afy bj lj J jit 

c-ibjj ya^-Li L l-U 4-bL y yl-^r.aXl Ailj Aj Ajljjj aT x»:y jLij Ij y b^b^yb” 4 - - ' “»”‘ CP 
jLU yly ^l-dl ^Uy aj Ij (Y) Alb i j^J-»p >r.■...' (C-ibjj yj^-Li . 41^1 itJjl jj (HI) 

.OAJy 

aS”" j £ oilairfl xij c^j Jajlj^i ji i j^Jl»p bib^ s JjTy i#b oly'y f-Y 1 aJjIx* jl 
j j5U^P Ojb; y^y aJ^Ix* yl yuA .jjb :yj jb'ib^^bpl ijib 5 b 4j"^" Jy 3 ^" j^*l 


i-L* j <o l jj j 


ft 


l£j|jjLo aS^ CP 1 (HI) ^y ■Ja-u'lj-A»- jljjL. AjIjI <_!a lj^’;*' •* jJ 

(_Jjl j -LJj_i >’■ $ •y -b L.; <j>'£ olj*A_* jl (_jjl-Li« I^jJ t-b I jl»-i Aj 

jjj jb jl oJti L ^-jS>L>- Jj£!u£- ^ijljil )X>^ .-bb I-bj\ j^l <1 aJLj j J AsL, iaJxS’yX*jZS 

j b_*^< ^Ijb tA-b tO^/_jj l£«j j>_ L^xS jJaj ^v» Jjj^> j J ft... ' .. —^ jjS jj O^Li ^A*sl 

C~J oi y ^l^yt ,»l-b't | JS^ji Ijsl J C~il,5 jj Ijil j j£ jli I 

*£ jj jl»LS"iis jJLj ^lSjl.(^ooo (j| j 4 \ ^ ^y c jI 

j-W 1 ) JjIo«J»«£> <X-fiO ^pljj (jLfcLS*' 4,’.. O J oJjv 0 *X> 1^3 jl 

tJjla JL^vj CP j (HI) ^ot£o 4j jJ?\>- JU- VUj>-I (jljI J 

^^aabl—i ^jblj-jl ('4 >■ jj _j obb-J q3L<3I iji.J° j^ (Jr—'bb - 1 j^b»£- *^Lbj>-l t jyjjjbb 

b j jS J y& ji J *b£j Ab~$j j*“ J' '^Ji J^-A* l 5(_yb»3 "^ > " -3^ _/"^b J.5 < —'“ilijJ 

I j _»j b _j o*aAj ^1>ij I o-b*_c- ^pIj j jULT jl ^jL«j (Q) ^yx^ys j^ o j r -^- 

i5j^" j-*L)b (3>i^ J^j *j j c—! oiji ^j?r jL_-; 

^ jSjb- i1«pL I^ u . ’ . t <j c-jli. ^A-^l c—xl (j^- 4 y* ^ 2Ju . j J •■AiL 

((jljl^uk-A j d^Jj ) J ^ ^ Q 

•*J*i£* oJ - fc '— > “ (^^^^ 

^£>- 1 y j J i 0*-bi 0 -b&Liba ^ j ■' ■ ^ J' 1 ji^ y — y 4 J J LiCb jl 0 3 1 h. " .^ I 

jj _j oj^i^ ^IjiilT(_^loJ^ jlSjL- y - t -^—^1 xjl* (_3lz>«-* ^ I 

ji i_r~'^ *— ^jJ o»bi» s-UklJb* j^jb jl_j i_jpl (Jj^i ^ (*,.,.lf t_al*>fcO (^L^jl^ 

^A> ^ oil l>3^ y* b (jiilj yji ajji J yv jy 3 u^ i'j j*j J^ 3 PFD 

^U^~bl Ji .|J~»(1 (Jib^j xlj , b-4( Jaj I^ _>i b-» j)J I 4^"C-ili C-Ji -b L AlJl .} Jj J_J 

tjjjL.' I c->»J j *_j jila^ -U c^>J yjlj^ jj 3 b- - \Sj^-° ^ £ b-< ejj j_lij (j jt ~°£“'-“■y 
jrj -(\ * -V (jb^sJ> jj bli jy ^ ij-b» jj) C^-l oili jlij ,jJ.Vb (JjL -j i ^Ju> 

^Uvil J^ai Jjb ji (jjLT j -UbiL jl j ^jT(jl»pi5l ji a f"^jlj^ ji ij^Lrf- 

jb^fc ji /3 *\ jjb»- aj (c—il ki^j jjj \ o jj y aj^x* aj aS^ jj j «ji ji) J-t 

C-^l e X* J-*ab»- (jb^* j> Ajlj jH V ) jttib i j^Lrf- jj jjj-J jf (j^b* ji j Jaj 1 j2> .-L*-J 

i-CJb L>^jjj J C«lp 4 j L; AgL'.-fl jJ .(ft-Y* A^Lalp) 

jiS"*i^p-L 4 S**^jj> 1 ^-;.>a< d.lp 4 j j 1*1^1 Vij jL —1 Ajljj j PFD cljL^ 1 j axp-L^ \ & 


1. Lopez Pereira 



J r? ^J Jj- 5 ° 0 JJ* O^-* L * ! >r J J- 5 J <_$--{ L) J^Lr* ^ 

Jl-Upl J^- jJ 4jljjj PFD jl jJL> ;ii£jt^ Jn*a3 j.) j ^j! yu-1 j—• (jl?L» -C-^l ^L j 

(1 j C—^1 (opL* ^ t ^j~^~) ®Ij jr*' jj j djb C-^I ul^ p-fc jb-*» 1 45^,jJL® j is* 1 *" l/i 3 4 D^ j^j5 

. d..^l ^j3j |j I oJlP <T .ljl.5 AjIjJj PFD 4jLiL« jy 

j ijl^-** 1 I \S y} 0 I C—Ip *£ <*i..*>> I ^ 4j|j jj PFD c ^ jpsli* ,^jIjL J j~a3 j jb j j 

^^ cJlp *£ ^ji j jl y JIjipI jj jy d .<* 1^1 jjj J jb 

z ^^Ju-P j^ s-iJu a jjbljLfl oUL^ jj *w-1pI jjI^j d j 4jljjj PFD o 1 ^1 £_ji j oa 

jj (jjlAita oNj^J jy J O^P Lw 4^^ t J-^ ol$ tl yb y ^jy ij \ji & ij 

4j|^ (J L 4 **jUU (L) ^«*j) L> jr~* £ Aw ^ > 

jj> (C) oj—* L aJ^ jjJ 6jj^ Jji* y ijft jb j** *J L—■ ^1 c J lp 4T-Ulo^l^ jLLi ^ ji i * .* 
3It* ^gll^lj j } .C...*j1 j X - * ^ iS JT""* J* 4- t >-^- 1 (J^L* <jJ I j~i PFD jl-LL* j Jj j*n l^--i & C... w l 
<Jjb jz Lj jJl}' i S' i 1&j>- * ji jIja* oliLj^j fl -^ aJIjI 

ojj^ jit J (j y NL i^U'jo U! t jJ^ £ (j' 4 ^ -u< ®jj^ dSsj 

.(>^A6b cjLfc J Jj-JLi) ai4^-ifc Ja43 

oliT J^\j (JJ J ^jjT^j ^U^l (jl^; jty^ f-Y* J f - t oMiU* jJal ^Vju 

j—S^ 4_S** ttjlip* ^ ota jl^3 ft J IAi I > u I i j} j} 5^- 

L (jldijip aLT^gl jz Lil*i® j\y olj oLS"iiSL 

-*J*{S* (j^bj 

^ j! lj d5^j ,aj jj ^LftLS^ /y 1 - ^ 

a! L-«^ 4^-1 j JjL jiftlTPFD i^j X>- <*■ ^ijhlS^L - x 

oo ji I ^pIj j eLS^ jJ* j c,* pj-a> <i-pL 

u-Lj 4 _j ji *) (jlf>» £-b^y ojjt ojLm>- jlj^-* 

oLT^"1 o ^ ^5 cjT I ^j I oLT^S c-j oL^Jjt j jl ^glAi ^^*aj 

J u^3iJ d—pl> JJ!^iSv 4l^!>- C-LjL (jl4^JbL5"4l>-J^ J^laj Ij-l>- J^ 

tc^l ijb\y \ oLT ^y. ^j j* o'iS' tSy iA>^yj 

aLS"" da-*>^7 ^la**- 0>U ^J 1 lj JjI^J eLS^ jl l$_* j$* /y! jl (^^\Jbu 4j JjJ 

.jl y ^ 1 J *j I'Cjk7 Oj J*j 4j iJbl^ ^>VJ ftLTj^ 4T^g Jj J^- ^U JhJ j jJ 1»L 4lil^ 

• . __ 

l^gl j-j) J—fcl j>>_J j \y j *j LC->»j lj 4jl^ ^jSJl*-P 4j j oLj oU 4j O^i I JybL^ IjjLj 


J-ij jLj-Li’lJ 




.(-LjI»j 4»>-l^ X b^ 3 jJ ^y^y“ C>) ^JJ* Ji °-Li AjI_^ oUt-waj!' 4 j -L^by ^X-JL; oU^-ib 
c—'I b” <lL^- iiAt- tj l nS'y y j*- 4_j-L»- i(jl<Jla y-bj sLS*ii^j bbb J b 5 jj 

•0 -Li it-plj ^*1 iS""il ■ ^ I JjA j3 (—® j ^ J 3 b“ j b ■ j < > - ^jLfclbct—C*L 

y^-bi tibb li^b ybj “b^" c —^ j£*-* e J.J 3 <ji' J^ j 3 - 3 ji <j~*j y^y, j 3 

4>b" j;J ojliiul 3jy Lj^b jl u4*ry b^ 3 j\Ja> £\ 4-Lib y~?. b f jjl y (LAI) ^y 

-*ib b j jJyy Ojl y i yr*?** .C-iloT-ulj»- b' (Q) yyj ^k-» b^Ji jl jy tSjj ‘ 3 j-T j'b 
yy*3 j3 iS U-' y iy, b'■*■*'* y*^ 4i_C-b L*£jb jj-a»“ cJlp- L ^S'y 4-j-b»- -3 jS jlb ^iai-U 
, Ju»L (Jliul lfc4jli C..4IM* 4 j C4j J*j fj\ji Jj L -Li Jjsl j>~ (41^ 1 (jjlfcwL^vl ^Jij) 
j} o-Li j^jj* jl ojLi!Lai1 Ij J a1 LL->1jl 

jl .5C<iS"U- ILfj Jaj 1b Cj»J .jl J jljj bib >jyf-r jf^ jUJiU. 


jJ IjiT C_jli j I . 3yy (Ls) 'L~>v (j\y e-k-i jUo 1 C.jU j jl b~WP tjy (_JIjiip 

^bj flL^ Iso-Li Lji>PFD ^yLfcl^<i-»C'L LI^-Li 4 j {£ C—^1 

i Sjj J^ 1 ^b j- 1 jj* ‘-aL tsU^y. (y 3 'y y •LIIj-^ <ji' j- 

.»b l - ‘ >5*^I JLj^4j l**< ^^l^j 

(^l_^f-V l jf-T '—Jli jj s-^-1 ^5* -L- s y*~ J ijLj lj l^ijxs^ 

Jli* jl yt' 4j ..I ’* .,.. i jbjy-_^| ^jM yb^bi^ ®jb j b 

.C—>1 j Jajl yi ^1 jl 4iiS^l>- Jajl jit 

^jjl jIjJu j J-iL 4I-ilj 3j>-J OjJjry J* ui^y ib^ 3 jL -y &y jy& 

o-uLi-* Q jP n <‘'i£y jjj _fy j3 jy i- g4 P ry ib^ 3 jL»jj Oj^< ^»-l_j^ C-o_j>isi-* b j-a - z- 

b Q iSJJ j' L^~y. jj-'i * J jy jjjl jJ .(^ tiS jj* J _^~y) J-i -uly- 


ib*ol jjj j~j j* j3 jlrfjj il •if- *j *£“Q j|JLa» j3 jL«_^j t£\y aJIjI 

y^kj O jJ y\ *£" S .i Akl y- jyjj J^-L> b f - V J f - ^ jl 8 jlii*>l t3y>y‘ 

*£ . c.r .... * -uTjlT^loj ojjj 4 j f-Y 1 jf-t oMjbw i—-iU ji »J-i <jIj'"S jL jLj 

^ L^xjl jl^bl ^ jljb'*-* J 3 .-Lib e-Li 3jJj**-* PFD j\jJL> j cji> >~ <1 p <L 4-lJ 

jyjj llI O-ojU^w® b ^l*»_. ..- **! NbPFD jIjl£« j oLp jl*-^l b~•*».£• 4^jl-iJ 3 y?j 

yi j <C—>1 ebjT tjjfbj jb b-aj ^ J 3 J (jbb *i *~ib) JJ J i 3 1 

jT o jji ^^y 3 -) b j bi^ jj c-Lib jjSbijjb b ^ 3 (* 4-...*>bjL* s\j -Lij 4^^, L$bL 

C—ilS^jl (_$y y^ljb -Lij y (^bb ^ts*^J ,3 £"^l j>~ lJ y lS*< b i_^JL> 4C—»l y i-j 


fV 


jriz j ij ji ^ijj Ly'+^s’b- fj'+ s ? J-^ 

l_i 44-j^l j-j> J—Ji o c~rfl j^»-« b»l c j y" Aaly- PFD j \jJLa tc~ml ybu^j b 

Oi'>. oj^> .JXS "*JkJy yaby"”-Ci>j ejji cS-jb ^lijl b ^^jbL* j|JLi» li^jl OojJL>w» 

*jli j i yaby"-^j ajji tS^jb ^j b vli. jj .Ajly^ yy^y -J-ij s jjJ L^^jb ji-jj 
U^ia^ Aij jl 4 j ^L-j- (3>-'__r* J j ^ C—«l ^aj\ji> ji jjJ J xS' X^y (J yXS* 

jjl y Lv t jjlib iXXS'^jX>^» ^yf' Aj I ( ^y*Jb \^ j} .ij-i (Jl*£*1 abS* ^ (_£0j ’■b" 

J-^ ji> ^b_. jjJ ,zy xx\y~ j\ijy>-y iSj~>, utb^i' “Py LJ-riLr^ lS'j! L$W'- U 

.cJ^f a>ly- jiy ^j^ ij.r 


^1,5jlfjlw 3 y i n i^*j 

ji j_S"j-_i ^byjbLj .. K7 ... ft oa-b^-* (_$b la_ Jt i * b (^jlS'jb' ^ypljJ jlaiy 

■>y i jjA;-! a L?' < ^.'*~ * Ji xSy j (_J jISjL* b ^^i y JaLljl tJa*>v» 4j (_5yi*»yj L$ b 1 ■*■- IJ 

<* ^ kl •-“ uA^* b J^Pn cr- J ^s'^S? c5Jj'>» i* ^ -(\^AA j (T) j^_J) 

y ‘ij^^ l$'< ^.'* ** j' 5 i j’r - >* ^i*ji b j i+yy i ‘ wflj.-.*!.* (_$ Aj_yS^ ji 
(_jjj i— ' al'**« j^ l (—-~ olyi i(C—J jbjj>-^j jby-l jl jbjb. 4-™tf>jj (^IjJ C—*1 U- >-■■—j 

^ytLjjl jly^ l jly b C.* ■ * Ij (_5jlSbb« Cj J-i LSji-b J 9 ' o j-1 J i£jpx*yi ^. 7 ... ^ 

.i^j\jy (JjlSjb. J 

-Tlfci^y—« jLjU Ij (_ybel jI7-»jJ3 ^ 7 .- ^ J^^j - jl t5"^J I jbbS”i_ ‘ a17>i * 

^ /Uf \ 

i*. "~ : -* (jj,! ji .-L T—a . C^ f£yx*yi ^» T _ : ^ ^jljli ^Ijj (jbLTiwJpl .(\^ ^ T ‘ >’^"j(j-r*y) 

Jjis ji <S^C—*il CO t aJjl C ..JJ Jjj~* j^-wlj ^jll j jb jjj Jjt ji Jais l*<Jjjj 

C f jl (^t(_J j ^£pp 0^:*-^ jl -(f - \ J - ; *li^* jbjl jjj 

CO r aJj! C..-iJ ijj-» (jjl ji bl jb jjj ji U bajjjj jj ^ T -.^ ^1 jj jl j 

(jjji ji CO r jab £yj ti-frb jjj Jjb ji ^i^i-b^y* OJJ~<a yk~Sy^ PEP ^>_y I Ja^jj 
b -i j"(j* i-^-* ‘~rr J " J^-Sib ^ij''i" ^y J jJj (Jj^ J j Cp v jjJ .i^J.^ liSb; 

(_$L»aJ y^ jl jljju" C r j C r ijL»LS” jjj ia-^lj -iJjli ij>-j y~> (i j p, bj 

jl_j iw~i <Jj—b Ji UaJjjj lyl” J j ^ *bjb (CAM) <*u'i/^»«ly , -Aj^l (£yX*y£ ^» 7 —■_! ^ypljj 

Jj»j a!>-j^> ji (_jl I (_5b-J~<il i>J .iy^ c—ij yl <_jii jj i_-i jy ji co r j -U y,_y» 


1. Acfaptalion 

3. Connor 


2. Lambers 



xij AJ (J e\j j (1)UL? j 


f A 

-CjT^S <jJ 1 oX* ilj \ CO Y j aL— % XJL-* jjj aS^ j j jjj Jji? ji 

(^Ijlj 1 (3^*) oLaLS"" oc.. ^ . -V * j^j-^ -la **jj j jjj Jji? 

^aj a£^^jU j j 4Jjb jlj3 CAM cJU- jlj* u^j** J* 5 O^^S"aS^^U j Is 

£~zr> U^j\ J jjj j* LjjT (JUaJ jjj j X^£^ JjULT^Jaj OJ^i^ l£jL;T 

b CO Y 


^^P jj ^LaAj ^yLLk4 ^ 1 ^.... .j ,^ — ^ 


^Ijj tijf 

(_g ^A*WA<M< 

^jJ^I ^jL^a jU* ii^ s $ jtij^i^xS' *Si<>) > jLSjL- ^L^aJL-wI^j 
j j-iij Jj-^ Aj jlS^jL- ^biAjyT ji«) ^Lj i(wUj j-UA>- j 

^•l^i ^ .~i>- ^A”aj j15jL»^Iaaj^ j^SL 

£j*i yiijjz- # £ ! j Y aiA)L-> l ^5sj jlfcLjTJl^j^-^* J J 

( jbj&J&l J i j^J» 1 iA-j ^7^*) 

c 

^.jloXJ j ( J>*LJ j j* djy jrr^ £ jL^-U^ j^tS^ 

(cSj-V U*Jj>- J^) (* J To^'jlj>- tS^jA-3 jl 

c f |*-** , *y* 

ijur 

c jC ^ (_$ l 4 ^;^-.« -L^> 1 j -U- 


CAM p__. 


_jl .wXjlo'-Cif ^UTjL** ajL* aj ^5"wXj1 j ^>Ijis \ aj ^p Ijj c-*1p1 

3 -^n ji^^U * wCL~> C ^ (^Ijb & \ 4^bs 1 iaj Iaj o-L* jl£jL* ^P^ j j 

j^P ft -3^ (ji^ ^ 0*^- a 'j l£^ ^ jl J .JCJL*-fc Ijb ^£j^j -l®i\ j•** 

.Jjjb |J-*^aj jU 


P n ^\S^y JsjI j** J ^ ^"i^ 4 1 >a]L^ viSsj c C f (_^1 >aj jS* j! 

A« i > ^ fc ^ A^li* j i£jy Jsj \j** °^ j 3 *' jb^j.5 «-0jb 

^J-^s L aS^^> \^j 1 L a^Ia» ^J^-^s aj ojlSj L« J «-uiUAiJt»1,i ^^/L P n <. 

j*> |*^LtoAj^S^.wCJLJb (^yMLP n '3a^^ j-Zt jl twJjIa^^jlSjL- ^ 

y L~» i l j j j^iJ c- y ..tii OjAi aS^ (o V j^-») L^« jS^i jl ^IfcAj jS~\j a~jU« j iSjy Ja^ 1 

^jj_J P^l. ->*) ia_ j!j-^ 1 ji P n jlAa—* jl !>4 jZ'O j\-Aj* • ■ l V L« >i (_^jjVL P n t-Ojl^ Ij 

dS^-- dSj viS^j P n ^L-il c*4>- PFD jljui« i?UJ jl IaaJ £ ojU' L 





y \ J ‘j y *; t#*Lj 

‘lijyvj J^~-)(Q) *i < ’ J - i k-jj^-PFp Ji-V (iljj (f-V J^-) 

• jjb -iJjj j 



(v^ j> £/• j*j> ^yj^A tf&v* jj'V j'ij*- °- L - 

Jjui <lS"«_ fjj r ji djjj uIjj-* - CjJl£ L jijf J—JjUi j-i .f-t* jSLi 

OjUJ <»JlS ji jl^y* 1j C.-i^fe jJ ( —(jijUl* C-Jjb (MY^) Jl* 






JL tj L..»m aj <JUL? 


( ji\ J wGjta OjLflj \j t£jy £l*d1 ^2Ai ji d £*'y P n jljJU J?UJ j\ Ui4j £ 4^*Ujv)l jl 

jUj Sjy> jJUd UJ 4uJj 1 ^ ^jll31 ji ,^-U ^ -Uy L IfcOjLaJ 

dlwy?U- (^ ^M") jIjjI ^ Aj iJU- 4iy*disj OJj^ ^Ujl AjLL» 

(_£ljU cij>Ajjl (jg^l-l * —) (_£ j^J «d 1 Js-J \j —d P^ j! %XJLmt ® jl o*-LL O-UfcilJLo f\y^ O ^ 

iy \ *£Jaj Aj Ul V_j UxLl ^jj^> Oi^i J (k ~~^ 

Jl.5 ..* .m.,,^^U*jl ^^£Lp J.. ;b \j $I *-lLIj A i t J y (j^S^lr 

d-pL (.SjU*.(_$UjUy fl^Ul^l 4^£y>j 

U Ij jl^d I ^jtfillj J^jJ .C — «^1 o*-L* $^S+S' IJ I d-*pL ^jlj^ (^jL—J o^iP n jL 
js-ji^i P n jsjiyi o-u l l5 ^Li;j (jjjjc—^ j y* v- y v i » w5ij ^ji l yy^ (j j j^ 
(J|J..L.J j'“^ Ud5^j J \£ JZ***y$ ^ ~....,4^ tSJJ ^d*pL i$jy ^Udl 

a£* ^Ja-^w* jj jO-^2. Af y!L?0 Ij <_£il j ALyb JjL (JLi ji oLT j dj Lj 

d£j aS^(_^1a.ij j^b 0wi^p , jh5^aj ®LS"aj !j idjUud ,>^Up JL. ly 1 d— pL 

j-j j j** ^ bi^^j ^i jjLc^, ^-X»>~N«^ l 3 iy 

•■ u - 5 tf” L^ sl '~ aii ‘^ ^ L> ^J. lSW jJ .> : ”'" J O^-iJ, J^" j' L5^>jri UT^V “' 

-lJ aT c.^«*>I j iSjy 1 Ji P „ LKi ij^ ^ i>^ 

t■ v.,.t_ .» (_j^"MI j P n b^ y. • l> -~"^ a ' 1 ^' °-a*LL» flijl ^ 0 !^^(jij t< *_»* 

uSbb fl»jl ‘(j~iJj j djb ji .-Oj'j i$j^S^j>_ ^Lfrj j j_ 

U-Jj j2> {£yVL <l*s> j** j &2>y*i i— >^>~ ij ^j gjLu ^ ^tdjy ^ ■ ■■■ - tdsry yLLj c-pj—» 

P (1 4-5** tJbdL ^ UT^j ( ^ 3L **' ^ C Jjli* 

l$-Jl ^yl«yP n C-*«l 4djjl^ (_£ JL *£dfy ^^ia-ft*. Ul iwUI— Ai dS^j d^lj ji \£j£^y 

t _. ^ 

^lj ji P n jl-l-4* j J j? ^ •-^’^ S n “*£ ^ ^ yj 1 ~--^ jr* J j^jj 1 . 

Jj-^ O - ^^ri uft—' *^y ^ i£—! LS^ *^y uSjj (jibgJ J ^>, ^a-» 

t>J j J ’ aa ^*r' b >* t>.' lS -^jb o\S _^J tj,j i-T J^lj^ j *Jjl J>-ly 

»LTji ijJliv ((jjUvl) (_gl^ lJ lj«i Aj C-J y$ OC-«"l (j^-»-* {j^'i *£ C—»“I 

A - t- fti5b laJj b - ^ j^ dwLi Ajlji ci—>u Aj £ olj-Uft jl d^li^l (ji 

C-Iilp ytj lyt jJ l;Ou" j \i^s~ (_jl^JljiS” jj C r jl^LS’" o-llS^ jL* j jj aS" (_j ys c.,^j 

Jy»J *i c ^ r 

^ ^ ^ uisV'&i — ' y y* J*j d^y t^CjS'<L-^y>- aJ l—» 


J jr^y* ‘j y *i ybj 


V\ 

jjilaT ji *£ a-xTy f ■•ui’iuU. ^ l lj <js l"a** jl $?'y l y^y^ *i£j j y»l 

(j'jla J^br* by J j -b^u 3 * J^ 1 b J j'j* ^b 

J a>a yy b b 0?*j iSy^^y. <J^ ja y»l <S^fji 

ji jy\y^ (L siJ 3 '-^' j-i' ‘ur 3 ?* - -* ■ c -"* jbjj-^j 3 LJib^"j' Oi' j' *>y J- 5 

,_yjU j ■>* • **-“ , b (S^y** iS^^y L?b^ aiy^^ y JPj* jj* l?W^" b k -*i^J J cSj^W^* 1 

is ib^"i' yiSsy** iSbfy. csb'a (jfryb;^ yy, j' Ck'j ^ 

uj> PFD cJU- jjl Ji \y_j iiy a*l_j^- jZl-i yy\^£y £*l P R jlai« j a}y jli jy*y ijy-y. 
j ^ji 4_;*il *$ayL cji .-ui Qyy y,y ^jjja ja i$y b*^“* b ®a^ 

< Jjjla jl y b L« jl sxi^T <i£j ji l_J^I yil (jlfSy c?bla Lsi-) 3 ^-S' 5 '^bi j 3 (jib lS^* b*^ 
V .j-ai J> Lf^b 3 lijj 3 oy>j*a*-) C~-l ^ jL-; cJU- y ji l £y jl PFD jyS- jly~« \y m j 
_j bbib (Jyi£ij~s- cJU- iS 'ajjla y[^S~y ^y. J r 3 f ^jl jl iS*~y ■('—““‘I ®a«i 

j} y*l {S^i^y. isbta ig*y ^jl b || -> 3 I-^ ja ^jl ^11*1 ic—'l U 3 ”!” j* yj jJ jJ J^-Jb 
u**! c^WOl tib^ 5 j> wjjIL* ,x^_* j! i_a : .«,^? j j* L c^iSj 

IAj tjytjsy>* cJU- jT y t (- A " ar*i " 1m " *~~i u^y^" j' tri J 
.t ‘~ , „ti ^L^b; c?b^ ^y*^* £tJy 4j ^~* oMLI j> 

(^l_^ c5j^jy jl C..,a^ » ^1 C~»> l .(^ j ii^j jjj) Jjjb (Jiy^f- cJl>- y ‘.j 

li-pl ^y* -Vb^ 3 * y 3 Ijjl c5^bi ilr-* 1 ^ b ^***’1 y} o ji 

J (ay^ *5^ j* j> b^b ji -'by bi^ 3 i ~ a r £ ‘^' C?.b t£Jj jb^ ty A ^' ( Q y~t lj*l 

■ i y i ‘iS‘ <sjJ L r*^" 

ujjlj (_jjL>-l jU Ujjli ji* ^ o*^ 33 jl5by _>l 

ejLil J O^l-y 43 ^jly^^* l^^y*^1 ^JLsfc jl ((_JjL>-l C -■»! 

t_. . . ^ 1 i_jliil j y O-C i7°j** *~^jy^ yj J oib ajLj ja -bL *S"i y" 

(JjL^-l Cm^ j^ <S^-Ai V"— ft ^ aJi ^ l yy~p J j - i ® 3 yb^ O^b^ 

^jl tj-ti ^yL« j jUj c —t jy*L j Jjjli jU b ^y^b yr~* > ^1't. b . t .. -* 

jUtrv_jji ts" c~«i yj (_5jLb»-i y ^ i -^iiy 'b 

y b tr~^ j ‘O-*- 3 biy c- 3 *^ 9 lt? - j y—^yy 

l 5jb* 9 "^ tSl>^y .XjLl j- 3 4jjli jl y <_jLi I ylj yji O^'J^ tlr^J ij^ b^ bi-ip b 

. ■xjb2 L y—i j\_w ^y - jw-b b^^ ibj^ - jl^-ji b*y ^ l y»-y j l yy-0 j~^ 



J-jij JJ iS 1| '^1J 


vr 


jl jB~—J\ (_£ I *>«J! LS~ a!»- y> J_yl» jJ J ^llj I Jaj I j!m j2 *$" C—(I Vjjl a) L_« MU^>-I 

-^jy" jj W-’f iS jr-*y* <*:....•.* aTI^ oj-i^ f4il *i 
^a_s jl Jju aT c—<1 jbsi-jj jj^jl Jjy ojIjjj c—llS"” o^A^i»« *jy j- 1 

C-Ip ,-bL Ol Aj j* I C-Jl»- jl iiT U- ji j j_J ^_j k_Jlp Ji^i t ?y 

c-pLj jj«_j aU- y> ji jz*j .c~*<l viS^U- J~? _4 Oi^ 

,jUajI^>- ji o^-j-5 •• 5 j- , i^* y.i—p o^-jj j' ./^ -s*4 : jl j J jl‘ v rr“ jlji—il 

jdj jl t>—w Aj l$jl Jliil jl J-j j JJj-1 ^ j^£i O^y? l —jli j> AjLu c~>J 

(^I^pL j (jj ji* c->^ jLp 4jL) .A.ufT 1 wLj (_gjl5^jL^ tJaJ aj l" 

j3 4jl_y Aj L*j jj4j a j4^ *4jjj* i ^» ol-i -Lij 0^3 4J^y C .fl : >- L-.... ^ 

1 Jiol j*» 4j jU>-j^ £jJ Lai t [£JLt ~j 4-J^y u_-P-L Aj t— C->»j ^^ L LIa 
O jL>- j. k* j3 lj jl*>-j3 J lw» ^1 ±y+~0 j} j jLj 

qISsT_m.ii j t.T.T h j|j—Jl^jL—*» 43Li K^ ^I^pLj .4Jh^ jl^3 *i5^y tiSLj (^jLa^j jl ^i'L 

^ O^v, j' (Sj'-r* 

(JUaj jS" Jiw^y o4^ PFD Aj 4 ^ ■..i ^ ** 1 ^^ cJ^Lj C < P ^ 1^ 

.C.a4J^ (^V^) Jl* J4^ jl a^Ui^l L (f- f AjL- *j jl^jl- - J jy*" jy\ 

c—j3 ^lil (_^1 >aJjS^j c. f>j^ AjL- ^l>4j^5^ j3 oL^j^a> d-c*.p (^L^jjLaJ 


:j! oiTjLp 

Ja_j Aj C. AjL- (^LfcAjjS^L A—; Li* C.^ J3 CjLil ^IfcAjjS^^ \ 

^tia^ 4^ lj j3 i^^ULj P^ jl4 jL» Aj L- ^LfcAj^S^L A—LL» j 3 1(ic^ - J-^ J 4 j li \ 

JLizjl iS^j*. jj>VL c ,..i jj? ibvJj 1 >aJjS^^ jl P n .4jjl^ <iS 

j3 C. w J3 ^Lfc Aj^S^.C. wl Aj L (^LfcAjjS^L A«jLL> J3 CO y i 1 J j J 

j;T j jj JLiil (jlj^r - ! tc—% jjiS" l>L>^ ^j. J ^ 

J jr™ 1 J jl, L> J J c5 jl 1 -^" Aj^L* C-^J3 <—;li 1 (_^lfcAj j5^ t4>fcy j3 . ^j44^ j43 

C—J3 AjLj ^L^aJjS^L <*—; UL» IjJ j 41*^^ 3^>- vi5"4^-lj ^ J>~J* jjJ 

.‘Jjjb (j iS^y 

ajI—w o ^jlTjL C—(w^Li! ^IaajjS^L a^jI^* c.w ajL« ^L#>Aj^S*"_y 

^Ja^> lj j3 jJ 'd/L P^ jLfcL5^1 ^L j Aj l—( ^^>- J Jaj 1 jJm j3 aS^C.^ l ^1 J lw» 1 LlJlP .4j jl^ 



vr 


_ii" \\-uL* aT t. 

aj Ij f_ ^ Sbl** ^s"i 


Jr 1 -^ ^ L^’jj ^Lf^lj- fjt^- J-^ai 

JrJj) ^jj I 4 j y J^j LA; L*j Ja; Ij.3 O—- J 2> 4 j L*j (JjLbAj yJ^j P (1 jl*A-iLo 

I O—^ J .i £|jjI j H*f Lfe 4 j jf ^jjl (R) L$ J~?° 

.C~*l 0^b' J o^i^r!" cb^ aS* 

^rrr^* OJj-> ji i $oxi J jZ^yj joU* j' LS J A^“^Vr a 

v_jll_S I ^IfeA; yS j\ JL*f Aj L*J (^IfcAj j.} Ift Xj ! y JJ 1 J2 J* J 

C—O Aj C——J» jl C...I*j.3 Aj L* ^LftAjyTdS*^ 4 Aj^L*j Ja; Ij,i C—*> 

fc C—^ J ^ <*«jl3 \ (JjbbAj^T j! y X* l Jf t^gJ L -a.*^ 1 Aj U ^u Jj^lj J& (J^ljl Aj ftX* ' 

^->■1 y? PFD ^jf^ $ Ul« j) ft^La /l^ 1 J t^j*A>- (^1 ^ ^jj>- Aj J^Aj,L»j jjljbLS jj 1 

o J J ^■ x ~^’u A ^ L> ty.Xr 4 lSj>^ J j' jl-uL« jl£* jjJ eSLrl U-'"'” 

■ _ Jj f X_JJ L 4J_jj I ^ A>- y . Jj jL*j j*j L Al» y* L ^ffjli ^ \Jj? J* W ji-Ajia 

4jLl^ ^JL^- 0 - >^ j} I j c~*jz Aj L*i ^jLfcUS^ 'p-’p a^Li a?!j! \^ aJj! 


J .—- 

. JjIftJLi 


y ^j 15^i- aj^lt* iS**^*~ ^ ^ •*—'^' (^UajjS^ isy~** _ t 

C-Jj-l^ 4_f ^gjl^S *"^j j^J li-pL ^Uaj ^J_! . Jj Lj J^l>- ^Uaj 4Aj L*j O^j ^j^ 

Aj L*j Jaj'j-i C^»o j -Ajj!^ J-j i£ jlSR J C-n-x' 1 j^*f j*. J' *A>-lj l^J 1 y$ 

^ 4 —i^* J- 5 (^Jy' L>j'^^ ^Ijl A; jLLjV u ) iSj^Li ^ib^J ^n JrP 

d>sj ^S" I if C—-I oJJJO jLii ’p -V - J^-^ 1 Ja^ulj -A>- .-AJjli chills I Aj j15jL*j 

JJJb^ jl^J CU--I Ij A>- t Jj jiji A; L* ji jj j ‘A-^’ <—^ll3 1 Aj jl^jb tijf 

jJLLj J li-i! J Lg-Sb; O-A-i y twJli Jjl jJ^Uaj ^jj \ . JJIa^L (j^Uaj Aj Laj ia; I j£i Aj Aj jS^>- J 

LP l^ia-j^ C..>*j j^ (^jlis 1 aJ (^y:.^ jI3 ^.1 amh..*i IaI . Jj Lu j J y ^y^yf Aj L*j L^J iSb j T*<hf lj 



*; t(UU? cjl+iJ'lj 


VT 


jl) 0-0 .Jj 4j U-^rUls<sl C-k^ (f - \ <3^-^ Jl PFD 4j P n C.. M . i 4j ]pyy oJjl 

3 ?yj tilr! J Jj, T J lS' ( _ ; i_jj J3 j^” ojUl li^' n ] iSjy 

j i yi .( ^ A A t J j $ \ ^ 5 T C—^jS”-0 j'j _)Ij o-o-0 ? y 3 L 

i_ 5 ^Itt_.I* I a£” c-*I ^lo-o jo tjJjj^ 1 ^" jlf' ujljsj-l (l 5 j> I-U—S"'I) 

. JOJ U>j ij *Xw j *i Us* W^>. ‘jT jJ J -^^Ir* J j'j 



(_jijT _jf jj jjj_yj OJLi Aj jfcrfbjj JjLiC ^y .f-f 

.{i WA) JjL< Onmij j <bLrf <G ijsj j 


1 . Photoinhibition 








va 


j 'r—y* ‘j> *i y'jj ii'+ iiS ' , j- J-*i 


o j£^ jljii ojLi^ul jj_^« jjJpli*- jl£*lj ii^j jijLA aj jl jj d£”jj f- 

ajLj jl oxS' I aT ^ j,* u^j>- j j aIT I - .,-1 <* aj L® ajj 5 * 7- j*® c->-jj 

Ul iX^S' l ^> j®1j t “^*"j ( _f* !>■ jl aj t£XyZjj>- J5"PFD jl » /ft j.s j c-*l 
jy olS^I -UJl y y> *—• 1 j^-il y j jLfcL^ aTI^J^- c~>-jj jj^j jjj» Ij j 

.jjlj <ji jxS tXjS" ajj^»j c-t -ji Ij ijjljj *ili PFD L Ij j_1 jj>- 

L" XAJ^ jlw Ailjjj <j£j>- l+T iS^y j'j» AjL, ;; Ua;_jT 

y* Cfi.^. j ls!^ j jIj ui 1 l^ «^L> -^jr- j' (j-^ j'-^ 

{^*illi PFD j** ji aT^ jil«j t^jLu jj .-L®jj Aj Ijjl )a**y i jjs~ ■■ J <—jA^- 

l-Ao ^Sij^-lj" (j^lj C-»-» Aj UaJ_jT jjJ (il^jJ ‘-Alj-T^ jljJ aJI* j) gj* JJ. jj Jo o 
I .JjL jjlalif”J-^jJ \ o Aj Xfi ji \ o J_j jl Iff^j (jjJ -lldJjj (_5-Ui jj>- <_iid»- Ij -US”^« 

*ili_.) AA-Jj o^- Ji ■Al'jj" l y J Ai— I £ty (usik *i Iri ^JJ^) U*ji £“'^ 

ls^ jjjl a^" oai ojlj jLU .( \ S A \ t^' ^ jijL j jj^jyj,) iy* J>lS^(*ijj A 

.(^ ^ ^ \ J C»*jUji tSyX*lyi p T n . ^ rf Aj e-ii i j\j O jl~j- jJ,L^ J j _y 

4 j Jjli (jj I aT V bT Aj jl£" 3 Lj jl ,j»-yJ ^Lil y jla^jl ti-e-L A>- 

jIaajs jl a^ld?.**! 1 ~ Ji? IaaJjS^^1 Ij^y *£ lZ.,^1 jj.I J-*l^ • •^- S 'Ij t_^Uil Aa-ui jjj 

,x ?_n.ft Ijlj Ij CO ? C~. u -Cj I jj j 1^«.T „.„^yi C—Jl»i jj 8-ut iSjy^ i 

^IjJl Ij (^jj-jljj f tsUeijjTjj- jjJ jl sjLiirfl C_i Jc i£jy ‘C f jjUaJjS'^I^j 

tS~* 3 cy.£ ai y o*j* Lr^y *i t * L * 1 ~^y ^ i sy^ *i lJj> *is‘ 

[£ jL j jl-iA» aT -A ' - " - X jjJjjSAjii>- (_jl jlj jJ* (_jl*Aj jS” I jj s J^U- O y* 1 !^* 

j j j i—* 3 ) -Uij^ jljJ sjLiiiiil o jJ» I jC—Jl«i jl aS^Ij jljl* (_j jjjl jl 

ji -Ujjli ajL* aj j 15 jL. (_jLj^jj j i_jbiI 4 ^ jliTjUd ^Lj^jj ^ tc«jI4J jj .(^^^A jl^»^ 

*r—S- y tJdle*Xjj jjj J ^2 Jj aS"| j Ljldl^J J J& AJ 8-Ui ^jlj jl ■ id 

.c_d<l ejju *yy uiy a< <—ilisT ju jjj aj 4 jL»> jl»LS”c*—< jL_»- o~ui .-ujLw 

jl 8 ^Jj uJ yj jjjl^j ^L-fc8i^j I jl ftyldl,,,^1 ^lj—J i£y*~“y—t Lj 5 ^j _j jpj_I 

(C—dji Aj Ld jlflsUS^l»iJ ■ ■!'* j«j iSjy ijX^ L^OI^ A^(j^l 4 *Ajjlj oi 3 jIj« " ‘■■■■^ 

jjj—• Ij 1 j» T ...d«ji_t c«JL«i jl ,_^l>- tSjy^y, ji jl lSjI-aa* aS^■> ' _■ > ■ C^ ^l»Aj jS" 

.-CAjlj^ 8jlii*dl 


1. Powles 




-Lij 4j j <jULfj 


V* 


Op-L 1 $.. * . 'j jl ^y^~y o-*l ^1 o-*l Cwj^l jJl>* O^i—^ ojjj ^ 

^ 1 $. ■«■ * ■ " t jlo jlj^p <j PFD o-xi jl ^ilj <Sjy ^ c -^L>. \j$\ 

(S^jr, CO y L y^fcl^ ^ j>■ 4 fT -U jJi *^a l* 4 jjjj j-Xi Ou vOpIi <_£jj-i j <iS^ li*- ^Jaj 

jl J^L>- jjjJlj-j (jUojjTy jl a^Uol &\y L4JjL. jjI oJjJi u i*irj (^lJjy jL- 

Lr o ^lo) ^^fijl® j— olIjjl ijta ^^ ^jj^- .ijb ol Aj lj l$o~w^i3 

Ji jj*tf 3 4 j jlSjL* ^-Asl *i ^IfcAjjS*" LSjj (^ ^ A 

jy-> oxi j 3l>*jl Jxl^ jxi ol^-fc 03 J* ^ j^ \s*~^y jt '** 1 

^j-cl— jl^» ^Jl*o-l o j-i Lfc4j^5^^ 1 \Sjy jL 2 1>*jI Op-L ^x>- 4j xjl j 7 ^a c^lis I 

^Jyl OpL 0 1 ., > w> j j 4j <5" c—I <J~*o jU ^jl j (^ULlp u^j jp+j jj 

O 6 c->ll-91 J J-J Qi-t it jl ^i\_J (^jjj jL ol^Jl ^ j j\S* O^L>- 

xiljl^* II ^JL~yy$ x^- jl jjijj c... y I—.xiS^^o ^jlj **—y I II *i *Sjy ^^xljtajL 

Lfc 4 j^S ^^1 jX^i jlSjU O jXS 41” 0 *pL O0LT 4 j Ojl—^ j-Li ^jlj <OpL < 5 ^I t \‘*>‘J? 

j'-! LSjy'ji ^rSj -k'y j' U C—^kjjjITJ^p Jt* L j 

*^1- 0 -■.■■ £ ''I ij^,^-^ 1 ’ i^ jjjl 

o-U J-j (jJi—liol y-& °jiJ *i ^ ^Lft>4j^S^jl ^>-^j ^ O^ * 1 .ALj Ojl—>" 

OjJ l>^*^.jrr* ^^-^1 40j ji jLik O-j—'l— ^ jy O-Li j ^5*"^j '\^j+m 

jy O'-^-i' j j» I y^y 3 ^5^^ Ojl—>- 4 j o-*j\-i* Ijsl opL a 5 ^ o-^I o^»* l c-^ ^ *j 

.jjloxi NL 

j oLS**jl 5 jL*i t<£\y 1—*^ ^I j (jlo oi a l p 

CO t c.Ia. 1 —g- ^ A 9 ° Jl^ j 4 jij JL*» jljJ* 11 c J,^ j -5 

Q»...» 0 J ^°° J^** 1 0 0 » — 3 Y'oo 4j^fAo jlj oil J5^ ^yj j3 4j Jj OPj^4j 

U j-—j j*“^i J ] jJ_j—^ ^-S*"jUol j 0 -^ 1 0Oj ^ ^ ^ ° 0 j ^L* j -5 

ciai-P O ^ioTlj J?UJ jl ^Ijj Jijljjl 0J^L* J .5 C ■■%.,. » V 0 0 JSlo- ^jO> 

4 ^^-Lw* 0.*>— O \ o o o jl ; ji-J 1“ ^ (j£ Ifc 4 j ^jS"" aT 4 j 4 Jjjli ojLjJ 

<S xa:^ oLOj ^L*j I j P n ji-f lo>- c f ^U4jjS^ j Ijjl I j P n 

-LiLj (X 0 0 0 JL**> ji oJai—P i) 0^ yL -«* j 3 O*—O X 1 ^ 0 ^ 

(f-a j£a) 


kl J; l^- j I s JLj 


vv 


& sj y *i pjL^ J-ai 



ji Ji-1- ^ ^^£3 L .t ula 3P jl ^*jIj cjl^lf dj 'c5 J W« 

.(^V^JJIaJjcsjjLiI ^ C f aLS"cSj _> C^, eLS”cj£j ^jl^j X^jy- 

jJ j “ ., „ ... 5 ^ o o o C a l* PFD ^ K-.lg £jb-“ n iS ^- 4 ^-*- 3 j - 3 

bijjS'xJ>ji j yz^j3 ^oli* j^ail Aa r*~' J j -(f,j£i) 

C jl*L_S"j j'^jI *£” JU- jj ‘-Jjij cA-LA iJjX—>■ j5Li o-ujT j j ji c r ^jj 

C r (_glMj jS" 4 j (A* 3 f Oj*- J JjJ l jL^j Ij^ye y 4j (£ 

jj JL* jljlj* ^1 j 1 -u> <jj ISjLi jJ c a 1 <n *; 

aT .i j j tJLfci>-! jjj I j j jlj5 CO ^ j JU j} c »...S X ^ ° y m j CO ^ c-Jalp jx* 

jj Jli* ^ -xL OjjoXj I j.5 CO^ aisL UU aj ^^l>- lSjISjL* L ^*Ujl 

<.X>\<£^ j1j 5 CO^ jj~L* ^ » ■■■ * V«« cJ alp ^j-iC^ ^Uaj j5 ^aT^JU j o j\j» 

Jjj x^- *aS" jl L*l tC—«1 au^i ox&l*L® I^jTP n jlxi- 4 l5I 

^yiilS" j 1 (aJj!) jlxL» \j P n jlxi® j yi c-J^ j ooitlS"pliJ 

j !• vl,.,...>j ^_^j cJlP Aj axils’"p.la*> ^jj I aS" aXi Ji ijir^ (ji^ -C—oL 

Ja^l j-i Ji Xl ^7 iiS*jj> *£ Aj A>- y L J C—*<l AI3 AISjJLj ^li jl 

J5"*Aj aj’I i o^-mJ aS"^IajIj ^pljj jULS"IxS cx 1 jLw^ aj cj^ ci£j CO v v * ., 1a I p 
j JLjb) J fC*.® ^_j 4,.,1_p lI-pLj c—*«1 ,j^w“ xSLj 'ilL 1^)1 flxl ^Uj-j 






Juij kiw *j ^Ijj 


VA 


^ L ^ (jlwU5^jULf *xJij jj\ j} a _o IS" ^ /A - . " .^1 j . . -*M> .(y «° ° j 

j*laj Aj ji C .«<1 ,^^w* L iXij—j £jij X IfJl *~tj -Lij 

*W»-1tC~*l «Xi *J^)I 3_)J* £ll _)J *5"" l, X ,.,. rf> _JJ J ^y* ,3«^* Aj) l—ol>- ^-W 

.(JL^ 



jJ-* g-fc.lc. «> Ojijt jbyp> OXi 4j Jfcub jj J A Jljf JLaS'ltfJ JiLj £t£yl .f-P jSLi 
.(lW) JU Jju yiLlj/C f ot/c^jj3 jim«7i uj.L.» ji Cd^iV" 


1. Ziska 








J <-jy (/’Ll plfj- J-oi 


'iS^U- ja jj ^1 j*al_y» j <—<T 4$”'ilt (_jUj jPFD L i^l^tr.*.* ja jC a jjiai^all* ja 

ji J^-< Crs^ j J j£-~j.»Oja) -Ojla c-^jlC^. i)ULf ji c f jULftc-ol a ^ 

Lj tiS'LjJ- j j jj j j t_J <£ jjIsjIjJp jj j 'VL (_jUj j PFD L ^If li : »i» j a .(x,:-t oJ y 
(J ;ULS'4i*»- jl ^jj 1 J o-w> 4j->- j;i c—I jjjjj CJija*v. 

4_S" tj j C‘» -l*i \j*> Ji *£ J—ilj 4lila .(«AJl»*ii jl5j La Jailji *i ^ "*■“»“* 

jl C f jUl^4Cw«l If S'ji iijji ja j«J CO r cJalp j lr 

<iS^j ^ l ? ■* j! u>-lj (^Ijl 4 j C f ^ 7 . n .» t <*■£ U« jj c f ^r ..m— cjj/.tN*4» ’.C r jUL^ 

*(N ^^A <(jljl£** j j j-J) ajla jL jj j^-si'j 
c~»l dS"^ jJa-» jt a»> 1 j jj (j y*» c-* j-< «JL*jjLijT r )P n / T r (•....; iUJ jl i <>■■:; ja 

c r J j J J* *i p n ^-r- J (-^^ j'j* “V 1 J>- JS J>f+ J J ^ 

_y*» ja j j jj jjCAM jULS” lS^**OJj j*^ .xilj^ C^ DULS” jl jJx^TjlS^ 

. JliL 4lil j ^^11; P n / T r < * . ; .i. i *£ IJ ^ tiljj jj<l jULT ^1 *J jjJjf J—-f li£a 4iLi ‘*-_;-7 

(jfjjjlj j^- jl* j/mT -UjIj ^ uij^ CAM jl*LS* 

ji l*<! £ j alijl (_jlfj j\iJ jj >!■ * «; i^ljj .C....1 jL j LfjT <iLi ^jUa j -Ojla 

•■k^U ^ <*^-1 j*y )b Jj«ai <; <—<T i_» i j j*> 

c ^. ) t)jjaCO f c Jalp jlij l_j(Q) dS'^ jjjaCO r c-klp *j jr>^j3 

f -6 *3aU* ja ijtfu* jljKgJ (jfjTaj-ni^a JUil Cj\ju j-jI; 

L*li‘ (jiji> jlCj ^S"-UmL *Llla 1 «-ti ?u _j~~ t»4^T >i.I»a <>'p^’p *JjU» (jjlj^j^; jl 

-jljj* -a^i^ jj~~CO r j ij JZ~m jii c_j j-J li C->.^» j j>- 4$" a ^-j«rCO T (jl^ 

.c—ill g c J c a jjfUc^J jJCO T ^Iji 

P n = 8c » ( C a * Ci) (f-f) 

C i = C a- P n/gc (f-*) 

4iila 4>-jT) c—»>1 #-ti u ^ j? V-f ^aU* ja 4^"j>a^ jili lj f-f 4JaU» ^LkI 

.(c-»l (J »i^^l^jajll'c«liJUliJaU»aji—Jljlii j^jll'tiSL^^jlii^J-il 
ii^j .^-jloj jJ lj gj, jliii* c**j-» 4S"c-»l ^jM C, ajjT_,j i^ljj 

jL* ja j^i jl^C jIjj 4 S* 4 j 4 iJI tajla aj>-j jU” 4 < c-it CjI-u juS^y i sy 


Juij -L-av Aj yljj ^\x\J j A' 

•-Laj^Ajljl I j jA ~*j I j 11 jUij if _ aJjI*. .-Lit * jLk* 

g C = gw * 7 ^ (f - 1 ) 

ji (—'I jU^j J ■ A. ,.. ^ 'l(_g j iS^y jl“—it i--jl j*> D w j D c j t_j I jUij C-j 1-La g^. {a3jUj» ^ I ji 

J ajjT C-O Aj (> ^ ^A) ( ' 'j-^U Ji_^» jl Ij jLiil L—il^ .-Ul—a j i -~.jM 

(utj^ S— L r“"^“* iS^a j 1 ejU^-l L jD p , = D p ^ x P,/P r aJjU. Jj__^s Jllj jT 

jUj ji Jli* jl ys- <j .}£ Ji-V ^ 7 “"^-* l? y* .. *i , l jtlj aj D ff = D,.^ x (T v /T^)' /A ' a),>U* 
.hLh D w J V^‘ ^ n/f APc tjljT^U A^-ji td lS^ J ^ iSy--^' 

--Li -Lalj>- AjU £^ji jX» l jLj< Yi/A 

Vi'-T* °r-' ->'j* b^O, j CO' r O r y! aT^U j 

j—U of_V dal*, j! dljJ^ Ij (c_J = D(C' r O f )/D(C f O r ) Sli*) l*T jliSl 

.c—I mj 'Ajljl yj y yj (\AAA) 


ir 

(Co,) Jj&S Ljj 
ir 

A—i'yj&s ujj + (Co,) Jjfij'iLw 


(Co,) 


(f-v) 


1 Y 

! J* jjJ + (CO,) J-A^* Ljj 


i-LjjS^ aS"J^ iL* jjili j\ f-V ASal*« .C—*>l YA y)y y~*j' dJj_j 

y LSy^ *i A '- 5 li-.-J Ijj) oj^i *L>-! j»^jL ji-OL* 

jLli! j~p Ia> (jl^f _V jl -UU ,wCjIj jLlijl ^5c-Ujli iSj~t ^j*r 

tfljb 

^Ij .1 , j i,» jL —j -Cjljj^y* t-Lilo-Ll cJa ; .<Tjj f - *\ jY“-f oMaUj. i_Jlj j,> aS^ 

■ i J' i JJ~y ( T r) (jj* 1 ' lS^ 5 O'-^ 1 t/'l-’lji J j) UCri LJi^ j' L> 8w Ui 

-C-»l 0 -L.T c~o aj f _A aJjU* jl aS'^U-! lf-A J yj Jj._^> j' JjJ (j 

IJ Bvv -UJ^L 


1. Massman 








.o~*l T f *] jL« 


A ^ 


T r = g* x (Hj - H a ) (f-A) 

g w =T r /(H r H a ) (f.\) 

4 ] jjj I j3 .4‘«>.1 e-Li jjT La Y-f *J jbw j 3 »3 ttf. 7 -. I 3 j j* jy ti jl*A jl j -1 'f _ A Aj jIa* 

Hj j (^ jA ...>. 7 1 jLli Aj yL~» j) jU>u jUi C-. w L J 3 I**) yi . — >. 7 l j3 <»jT jUy cjiip H a 

i_r®j* <yl Ij j ^y LS^*i y-jlj Ij .-Ui^ jLU ij l^Sy lS^** ji 3y»-y* *— 

J 3 aS^) ^ yj 1 jL5*"j3 ^L jj l jl>*J jLl«i j I 03 i tf 7 .nl J Q..* n I ^L nnl d—l>- j3 4£^y (_)>■ 13 J aS** 

l) /t I J? (V'-Y' J Y*~ Y 0 M 3 I** jl »3lii-nl L) C-Jjisj l| L J (C—.1 3y»- y* 

jl 17C->u jULTA^"j3 AlJl .313 jl^5 4-»«Uxj» 3jy* IjHj jly x£S”y 4_3 1 (Jj-jli yl-wls 

jjl*l>w J S.^7 JjL 4±S”y 4_J I A-*nl>i> (jly 4-LiL ^jL. *iSy 4_jl iLj J 

. 3 yJ is\>J yj Ij 

jLw Xjly f-1 J Y'-f 0 V 3 I** Ja«.y «Xl \Jju *0 y t£ C—»l 

jl f - *\ AJ 3 I** jl 03Uirfl L Cj . -Uitfjj** Anljl 3jy* jj! J -Ajyi £>1 J Xji* 

jl-uU Ij aS" c—.1(0)) y j_jj3 j j-—S^l I ’ . la lg- _x^i 3 a JJ^ 3jl_f> a!« > - 

L •Jyi LS J ^.Ujl 1 _ r xJ jyi-ijj jljy»-j3 ( y J S"-V-S'l ( _53 
f- \ » 0*i/3l*» jt 0 3Ui»n! ^ 01 Jj IjOj j C-wl-P,, j3l*»(P no ) j j—I ( _yaJU- J 3 LI 43 jly* (jjl 

■ J j \ ^ J 

°i = °a - ? nJg 0 ~ °a + V«o (?-'•) 

Cjl-U g G j (jy-L» j3 c~»^J Y \ 0 / 0 ® • Jil^*%Y\) j a I j ^ o_)—5*1 i. T . lj ltf- O a aJsU^ j3 
•3j—i 3Jjly y j JJ 3 U* jl ij g c jly ^ ..UtfO^ jLli Ij (O t ) jj-Tl J J^y JUil J3 ^y 

&, = fiw« D A (^F-u) 

A^*j 3 Y& J ytfn-w I jIj aL^j jLli j3 aS^ C. ..I I j3 j j—-5^ I jUjjl A_P^ 0 aJ 3 L«-» ^y I j3 

y_ 3 lA* jl asLtflni! L ,(\ \ ^A 4y«-.U) 3 jl3 A-jU j 3 ^y* y^^yL* Y W*\ jl Ja« 3 I^AyjL. 



xij Jwu <1 


AY 

OJJ> jLiJ ‘t 8 -\\ • O^aU* jAg^, jP n <}y** 

Crr** 4 ''r i ^S* libi b °i j'> Lf* ■'■ : ~“ l % * ' 3' cr^ 0_fc4* J* c -*- i S—*V! (°i) 

jlS Ujrlr* Jj C-wJii-—cJU jjJ jjOi jIaa* .a j S' ( i ^-»J jJ Ijgw j ‘■^v-jAj 

(jiL a^ja Y \ — ° /° \ ja j A — «jlo- jljj* t *^*t*' ja %t\ jl 

Ailjj^Oj jlAA» c(<_jli j& (^l45"l>- jA j j-laJ) AJl» Ai (3 j* aa<T j> *£" »LS"jl IjaL JA 

jj l^Jl jliill jl jJaJ"jL \ ° * «_jT ja l*l^j 4A*i jlL %tY jl (_jjIaa» 

.(a^L^ 4JU ji gy • /• > Y *—»T jj »y*y l£Ij^D 0 ) c—»! j* ~ « 7 l 

CjL aJ y (A-f-jS” I . 0^1 yLjl ajj> ja ui' • aIaA*! AjIjA jl A A 

b (EtK,) oil 0JJ3 ji jLj'I c_Up Lrr - (^JIaj Ij g„ j (Eth a ) jLi ‘(F 6 t i,) 

•Aj f - \ t jf-\T o^aU* j' »aU^i i jiy^* 
Eth, = Eth a + F e(h / g e (f-\t) 

AjjT J> (f - \f ) UjU* jl lj jT jlj?^ 4^C-#l (jlj'l Jliil jA <iS~y C-jIa* jlj~*g e *bU* Ji} jA 

g e = g W ^ D e/D w (t-vr) 

j jL —«.) I jL ci^j jLti j a jT j!aa» 45*c ~>«1 1 j3 jLiit i_d^^D e 4 JaIa* ^ l ja 45* 

^Ljl c~kU £y~. ;Ia -(\ 4<>*— U) ■A— “* ja >^* c# L* tf/t 

lJJj uAh^ >1 (jiJlc-tipSlL^-l Ijij 4i_^l a-a. Ajly^tEthj) ^il jjjA 

(jr^" b 

4^J|Aj !j g^, j(O m ) ^ a .,.,., 7 1 Jj jjl cJai^ jTl .c-»l jjl I 4 JA* ji jSijA SjLoA—>1 ijy 

^AJ 1 S.'f-'ib jf-\f ^VaIa* jl saUi-I L Ij (E oz ) U^ji V“*^" c - p J r*“ p^y<j* 

iJaU* I j jT jIaa* j\yu» j C—»I i^r*~ ja ij^ry <jj^ jl-^* JIa >-1 a UJ 

Foz = 8oz * °za (^ - \ ^ ) 

yjl—j f _ ^6 4_!jL«_^ jl 4__S”c—-I jjl JLalJI j3 j -j c*jIa_* Jjlj;-" g oz 4iiU_» ^1 ja 


Ar 


j jr~j& ij j *i u*<jj i)UL? iftjjijijj tSV^Ij - J-** 

.c—Kil 


SqZ 8 w X ^oz/^V 


(f-\*) 


D QZ ^J 1 . Lfij^ jL 3 ^* C~*-I .SXi^ jLU tj jL~u I Jj jjl jliil D oz Alii** Ji 

t ym\» -!a**y aS”"U l jLlj jS\j t^Ja-» jU-fc jj jjl l^j t-LlU jLa-l jJ 
jjl_,_> tc~»l «j_-i i jjTy jljSLiL- a>-jj t6 lS^o J yly cS j*■•■» * ! jLii jj ( \ A) 

UOi Oj_P -P ojl dPy*-> JjjTy _P £/• \W\ 

•jjIj 

L^Sy ja^y jT C—Py-'Lt Sj 1»~> - jjl Jl*Ny jljfcLS"* Aj oJj* J>jIj C*fjl—>■ ^{ji} 

CjI-J—» Lj j —u jULS*i_‘a lv«s» ^lyl jJ jjl *—i-isj- C«Pj*» ji Ojli’ jJ j Jjli aJaIj 

iSj Lrti ^ jjl jiy j txiL J»Lj jl jj L$5y tS^jjj 

t5 jl^T Oji j Vi < jl j ^ ^yj \£) c—*1 jUUfj^jU- L jT 

jb^j^ ^1 (_£l<Jjjj C*jI*XA t^jLpI Uj tXiS^* jj£ 1 j ®jp# jb*j^ jl yMj*0 1j jjl c«xi 

.C^l jb**f j jl w Jyy* j J C-rfl Oji J Vi CS^ jjj ^1-jlAJfc jl 

lj jjkL* ^jLT Ci>« 7 Lr®'j' U'j-)* I « XJ h I ii' t i** - ■“ \ IAfc L n> Ca*^ I 

(jii V . T inl jT jl &jt ...» ~ 1 jj Oj^ jl jj j?jl_^*j 

CwU 4x»lsj- C 

jlSjLu 4;T jj jl*LJ" -Ojli 1^,1 U l*.’*- * aj !j£s-~j L»j aj jUmi yi (_gl( ,v,f I j 
jiil jl a^^T* j •('P-Y jLij jjUi. Aijjj ^>w ii^j_ Uj aj (_5ji»uja j_g\ 4 A.’ . fT 'lj 

jjjl jj jl -A>LJ I l*4ilj jjj; jjX c«J5^j jl j T ..« b l j_jl^>w 

»jlajl l aS” jliif - V jJ 9jJl 4 jlj jLiJ ^yS\y ( Jli* jl_>^ Aj .j ■>|4-,J (Cy. j 

aLa jJ J C*kI A-jU j J j J J y t \ ji\j> P n jljA» ol^S^yiLii A>-ji YA <laAi ji 

(_$Lo Aj bLJ" j jL £\ j c-»l Ajt jj ^i* ji J_jajj£~» \V jjIj; jI£VT 

U> aJIj j j jj J yj t \ j;ljJ P n jt-Ai* tJj-i J l ^”u~'^' TA 


1. Grantz 






AT 



(jij? *tj*) *iSjj 

^LJil Ubj*- OJL< ji wJ^j Aj jt-iL j3 (jJjS” JL_S”lji JiLj .T-V 

.(N^V^) JU JjLi yaLlljJ UjJji 

j-5 J -'■* jU-a sajl j alT“Y jl .^.La jJ 

J* J-9 d^JY \ j' ^r~*^"P n ■*■*-• ‘dA^ja Y A Aj ^J. iS^a '-■■■ j 'J_ b [jbu I J•“ 

tXS~^> t£ j£ •jl'Ul jl* j Ji Jsul jil 4j C_J £t»»b 1 ^^*“° iji^ J^ 5, A-ila j9 

yub” C-da* cSJj c-j_^ji9j cC—•»! »a^ Ajjfj»> A ja a£” 

.3 jl-iSvj 

aS” x.'...t jlAiljj j ^btLa jJ a;:..* c-iT^ j JUs P n ^Ijla jbtL? aT^ jlLb 

l^lAJljjj (_sl»Ua AjP n |_gtfl. V . C Ij |ji^_/.L Jj AjJj If! I b aLS"t JL*S -Lij jl* j ja 

^>Lo J_«; j 4 Q->*il i^p - L .A* jL-—; j iAj ^9 j ISjLu Ulo jA jj jULS"^ajla 

j iZ~*>' jSLi* l5j^‘i * fl ‘~~A- * ^LaLo ji oLf”-JLij c-'ldUx* jl oa 1. 4 . t ,«hI L caj j\5"jLw ajlaiLS^ aS"* 

»a_i JJa_>w« ji eLS"aJij uJU ja ^ bjiUjl J^>1 ja -ajla i^ab j cij o aj jL' 
L: CabJUa—» O '. 1 C^U-* .-ij-^jlo C i^t J -Lij 

cLTjllij ji \j UUx« jj ^ Lj»\ j ■ X .«A- fc 

a^L- \j Ua^l^ I j.5 ojI^ ^UU,5 jl o^U^wl .jjb}^* L^U-^r*^ 

4£*J ^-liJ j iC—il j»5^ 1>- Aj jrSr ol J> I O 




J '■jy <> j? jLj-iiS'lj . fjCpr J^i 


AO 


a ilii-il jl y- Jj .C—«l OjU> ^1^ (jlf»l-ljl j aJJ j .^>-1 _jj i^Ui j Jjb J(_S(^bUj 

^lj> ^1-iJl j aJSj j (.jUj j l~< j jjj (_sbj jl l»l tc-)L* (_gblo O^y u* >Aij I jl 

j- 5 £j'j* -0-* biJ “j^cr* j>» je ji' b' ° ^b^l b 

b ^bjj (jljlj ^“j'^ lsOjj ^ i^IjIj ijjj l 

U .c-l ^juJs jl l aS” J ^ jbwl a-Ai J (_gl^la,.g^« jj jljj^ 

(jUki^iLrl jl (_jjbj _) C—“I Uj Aj a\S ^IjJLj^lj -Aj" ^ U J 1 jjll 

.-Ai -Afcl^>- j! b*l*jbj1 ^11_5 ja- ijjloc-iiJ ^ba i^ljlj 
jLij (j-Aij*-#) pT b—w (_5bLo jl ^loj aj aJL*i oSb jjlftLS"4^15"” j^ 

oLj j?- I cjjjjl j^l ^-aa•*^. y*ts“ 8 *V*^ J (jl*Aj y jljlfr C^»j b-!)Ua-<sl aS' .AUba^y* 

^b»jl t^l^J (_$ jj^l dl : j l^bj aT ^b Aj_j£"" 4A-!L-*_fc Aj j b y*£* .C. . J o-A*l ^»w jA 

.-A*a c—“I b j aj (_£ jz^yi jjjliaj ■ >—' ' “I J’—y . jJ b<^ Pn t'Jjjb ^jV yz^yi 

(_gb a!Lj -JC>“ jJ I .1,1 ml Jt j jL CjLS” J* (_gl»Aj j£~j a J* j J>- J^oj j—ul A i..» » (^liAjL* 1 -Ajj- J J 
l^ba bl tC —-1 ilj j L 4 JI ji ol aj" A«r ^litil^j-U ^l 4 *_Ul jJaj ^ Jr—' aJL.«-* 

jl ■Ajloj-*! ^ O J 6- Y jj A^ - "^jsJpL** jlSjLr CC—rl jjlAl# jJ jb*w»j 

L y>j** ji j_jA 3 j af aJj i ji yj .XjI^* jL«-i aj b «. U I j^l aJL*^ 

t^bj .j# jAa jj aS^ ^jjULS’L a_jUa jj jjlkr ^1 j jjlo j|j jLu ^ jj'^/L P n i jJIaij £ jl ^ jl* £ 

.C—rl JjUo jJ Jjl JA |jj_l { j^t' .C—«l 4Jj\ej_jj y li^lsA- 

<1 L_» y _I 1 JLc-1 j C—J aLS^ j& jj P n jl (jAjb aLS ”xZj £~t-y» *£ C_«l yi \ y y 'ly»*A 

4 a Jjj_j ^ ^yj *i y^~Ayi i^b-b ^..la ' .j* aS^ a jla a y? j ^^laj I y Ul .c —-1 jL a A -ja> jl yy Aj 

^1 y K-~0y .41—rl a\S -Aij jl jjAjIj a y- {£2y- Aj (iS^J jJimj Aj P n w..-..- i aS" (_J jssj Aj 

4jljlib«Jb J jjrrJ Ja—jjj" A_ai jil) Cj-rl oJLl AjIjI ■Ajaj - ) -A* a\l£ ob-lajj 

• ( C« AA< i Oi-La/ 

o*L£* J i--l oL-T y i jj O jj-rf* ^wL5 ,,, Aj (^Ifco J jjT^3 jS^I 

a]L«* 1 «2j)j 4j Ij ^jJjc* ajIa— i ^yy 1 ^^ ai>-Lai ^>*y> 

7 Jj_;| .Jjj-i^ yJJ^P n 14>^Jj ji j j £,—Jjlj J^by -U^J jAi ^ J>j>- 

jjj^is jl ijl^j aT ^ jl 4 JJbjj jLall L o -U 9 Ij £ 

iS^Jj ijW- Aj IjUI 0I3 Ij P n i^Sji jl j J J> y* ®lj tj —J ^^r*'J 

ji . w-*l oJu-Lj Aj c LJ jvJ jl ^ -Uo\j y*"^ri ol y \ **ry y^j <S^y 


Juij U ^\jj jULf 




c-iJ^l» jj)ox» piaj* & -Uj'j iyrj <yJj>tsr* li^kj 

jl_>o (_jjSuoji> ji^*“ J jIja« tC f jlfcLS *ji cJL- (jil ji *S* jaa 

yj—» j-i oaIa *jL< aS"J iil^ jLjl ,jjUj jjL ** jj ^ : h' . ~ jjiAlf li 

(i«*»La jj a)L-» *£" jJ jS" j\Ji cJaip ,j0j** ji a j\j* ja k j oij^l 

^^kif^^iAi ( '^ * ij (>••>* * • c -“ | >jy ji is- 1 *; 

ajr* JjrJ •■A'jeCj'j* ■ A i- ii J* JJJ (ji-^r tS'ji > Osik cSW^. £J 

liij Ori'-i *i }> k ^k * iJ £> J* j' (A^i <i j*S-» 


^^■yXSyjjj tj/JuJ 

J jaj S' • l- >-j-) R) jUL^”jl c ~o.«—• » ■ ^ LjxSj^* ij-j-t l i^jt J-a* l >^i 

ojl! aJIjI t - \ *1 a!aL* ji ia^^ •aUi**’! (jLj -t^-lj ja CK*j 4^-lj ja #jJiiljTCO ? 


.c~«l 


R — 3xB4 "bxC + D 


(T-U) 


ji »aLt ml ijj-* (j-iJ jlj^* “2 xB j Cx*j -t^-lj _>a »\S" ^Lj.; ^tB a3jU> ^1 ja 
ji <J^-a (j-iJ jlj-ab x C j J ^Ja*» -i»-l j ja *0j C .XAi^ jLU lj aLS”(_5 jIj^5o 
jl5j_t x_jT jJ tj aS* c—al u -.tf.T jl juL« jj D .x>j^ jLu jjiliil ^L»Ji I j j~> 

.ajt'S ATP jFADH t , NADH jJti oLSy 

JaLjjl tjjlx. .Is-' U\ tC—»l a4^i jS^ t( r«ij C-Ajl OjlfiJ 

lOjjlj ly'-J’!' OULT jj -(\ ^^V ‘>1 j;') c-~e 8 k^k jT 

•Llj C-A jm iaLjjl Sll»J>-l J JAJ^» J. X^ . T Ij Jx« cJIa tjsj- yLrnj^ *J Ja^J^r* ( j~4- J " 

1j Ja» c-JIp 4 _p<i>r aS"” jjiUj t4ju (J^kr* < ”' f ’«r*“ J 9 k^ 

<dulj 9-j (J^ j s k^" 4-i J <4-A JMI JsLj jl C—«t *C - J 

(jjl jj JjL«o jj> (j-ij ji «- * . > ■ OjUj j o •& c-al ^. '. . l y,* * .xllj 

*w j ja -AH j aIL* jlj i_a 1 a J-A»%a xi j Aj_^* JA ^A ® 4 aLL» C —-»- g J 

A—Ajj jl ^-3 LI At" 41 ——al cLIa (j~ij <l)^j?* k u^i*ri»..«A oLT 


1 . Up-regulation 



Av ljr iX J yi-yi tj ji 4j jL*L? i/tjjijij? fjL*^ J-oi 

tsib'^'brib*' jjlai* *j ^y^-el jlj y- j j c~i-o i^X) ply*- <j yL*S"L jTm . : i 

.*-15 I-Lj C—O 4j1—* ijj* Ji 4j -bL i^^pljj sLl 

(^UcJL< jj j iUul iL)j--S”'l L j£_ jIj V^V y 1 o 3 iSjy 

^JaJ 4i. o*a*LL< C f ^[^ijjS'ji JO. X ^I LI t-u>(jliil j^s -1 4jC^, _y 

j j jl 1 ^yl (_ja* I jlS^lj ii—frL 4^" C-—11 j^__ilj jl u^«* a»Lj l 5 j^' aS" -bn 

jU_)--5 , | C-JL* 45”" a^-L^y tZtjyfi ^yT j' 4 jLL« - J y*u* ^° T >- ■ ; : ** 

j' ur* ji—jico T /o T c—j aT ^lt SJji j*-'y J £> ji -jjj ^yj*; 

j jlj y—£"l c-JLi ^ylj^lij j Cm*>I *>» gj* oUj «^j <jd^ cc^mI ojj (y 0 0 ® JL*) 

4_5T" C- **! oj—i \J0 J i,JT*? • *JL»1 jl jZ+X' CJW j3 ,jXLJ C-P j** 

j 3 i$oy olj-« j jjj 3 j 3 co r jji Jo jl <^jy (j-ij SlLi>-l 

j <.!■— o~u’L> o»-L—>U C f jULTjlSjL« ji »>ujj ^1 c—*^l . c——I #ay ^_4 < j »L£” iSj&j^-* 
(j-alT C f (^U^jTIjj j <ajl-Al ^yjjj«s C^ jLLS" l5jISjLp (^1^ «OjOj jjI j 4^C-»l £w>1 j 
j c . ta lfr j j ijliL^" djilj jl y L lj tSjy o-A—< .ujjlj (_g _^—<Sjy 

lSj j L»l tSjyo-j^ j' ^ oj?^ I j 3 c «^ yJ •>£ u?y* o5r~? I % \ 

J 3 jl"W» L 4wLi« ji yi*yj 4»>y JjU yijljil yii^jt" -ijli jxSyb* ( _ r —ai7 

jl 4z*o d)T 4jli* C f ^ULTP n 7„\ c-laip jj .c—l ola jlii lj jj-—^"1 %X \ ciLU- 

% Y \ c-ialp j (fCO^, (^VIj t ~ « la lfr !j 0 j»a ji i— — iy 4< 4S^C—«l C^ jl>US*j c r ji*iy 

:C-»I j^-^> 15 jI-Aa* (_j^ y (_r^ 13 J* lSji\y.ji-X\v»/j\J(f-b jSLi) jj-^ 1 

< T . h ie* Ja^lji aS**JjIj \£jy j\j£a Aj y&Zm* <5^* 1 % \ jftjl j** j^P n jI«Aa« 

# * 

A_b JLo lj A-^y ^1 f - \ a!jU^» ^LmI^ j Co t 

Ij 3jli Ij lj ^ l 5 j>■ »:j aS^(_$- ilj y 1. L C f jLfcLS^ s^ X+ s* i j-—ibj 

J>_\ ^^^ c— I Jbiyi J-U (j*:^ y^lj iSjy L r& Ji j) 

o'.! c * - ' ijjIjj yi ^ iijy 4^ 4ay“ j£- ^y ^_i i ^jj 

^jlk. uJli ji jX—ilj .^l c—1 j^-w* y j-lL c—«jiLj L c —*ji ^y 

cr 1 .'jil .j—i 4Tala j-Ju a; lj j^-rib o'y^ aTc—o yijj *"—• yj jy* -oiTj-ju" 


1. Austin 



■Lij l ^ I jj 


AA 


<_riL/^ tSjlj** ^(jj - ! ji Vijli^o ^-ib- -p' Ji* ^n 

q 5 U>I jl 0 1 ^ 1 * 15 "*t- 5 ^ \S j ~ ^•Ab'G^ jbLS~t- 5 ^^ f j - uL t cCi..** 1 Alilj 

.cjL Ojj^- 4* obbi 


Jcij ,JJbeJ 3 4j j5w 

3 -Lm 1 -L^* Ll»Jb- _ji (^lA^JbbS"" aT<C— ml 0-L*i y 3 ^ X*) j ^jbbxM J 4 mJ^>«m C S^ji f ' l, ^ h 

c-j (^Lfc^jjjjlS^jjJ”jlS" j_^>jl (_jl^j hi Oj^i^ -i^b o j\j? A«3Uii ij_^> 
A^ibm i_Jli ji ( (RGR) j -Li j w-Py-w iS'Jj j! GabaCm! b ■ i jlji ai L fl C mil ij^a 

fX 


RGR - (J;) . f- 


(f-W) 


4^-L-ib Alili 4>^ y .-L*i^» jbij Ij jbj C~i j5~b ^bjj dB/dt _) ,^-bjj cB Abbw ^ I ji 
j j 4j sy*- RGR cc-ml |j^»^ .<c~ml ( jy j £xJa—i -^"Ij ^bJL ji dB/dt obS~ .Li j c~£ 

• (f - \ A 4JiU-») i_^i ^-La 


RGR = LAR x NAR 


AiLLs ^jL—P Aj _) C~ml liS^J ^da—i t5jJ “ <_Sibc" jC-P aIjIiw ji 

(Jibm (LAR) d5~^ '^ 1, ° - j C i ■ ■■■! j iC.-.--1 3 -Lu J&Xi\ j I jl ijLj <J y& ji d.«— I P n 

. i Jj-L; i (^Ij^l 4 j f _ \ ^ 4iilfc« 1 J IS jj lj j I J C—Mil 4j tiS^^j ^li*i C—— > 


(f-\A) 


LAR ^ LMR x SLA 


(f-W) 


^Ja-M J x/bi^y jlLi !j (j-bj-j x<i£y (jjLfi j jj C--J ; (LMR) ^ j jj C--J 4Jibw ^jl ji 

■C.miI dS^i jjj Ai iiS^jj ^Lmm JiLiw (SLA) »j> j 1 i£y 


S/ 


Aj jl (_5 jI^jLj eA^S^y-*! (Jib j A*- Ij l»j Aj jj °^* (j^iJAji js* 

(_jj^*J J.J k_jll _)J jljX ^y* Ij <!Lu li^J ^Ijj jLfcUS^I le-1 .C.<.w \ iZjj\j£a (j j~a$ j * 

4 JLL> jI^nP *j •(&- \ ^ J? J J-A3 Aj jlS’jLw J i j* J j~aS Aj jlfjLw 

J »jl+i ^Alf" t(\ ° -1 4\°-f ‘6-T Ji») C-»l (^ j;-w« jS”” <«J AS”" (_51 

^jlJb *-!>■ Lj_j3 j Oji a 5”” Aij AjU-^j_ oj-jlj xij ji ^j^-aj iyu 

jUj jl tj j^>^ m A*jj tA jLl «j Li _ ojL^j AJjj ^Ljixi ji 


J<49 AJLj jjpljj (^UbAj_j?jl yjl^JLi* ^ JjAj» 


(®jf J«aJ jIaaJLi ttfj 

^I&aJLaj cXj 

»j 1»'L < K>I <j!j jjjl fcjL-*»- p»**T bjJ IAw Lj** 

Jjjl ijjiL* tiliji t^UJ uT-?^ ^ 

lt-i_j_*- t JjpwS* 4^-La A-) t ( jAb 

L_jJ t t^5L U>T t^u—i ftj-j ^IaaILwvI^j 

ijaj»- ij-aIS” ty-JU- u~*j v—* 

c^.Ai.t ij^jU-- tA>*jy jj 

^xS"ijiU L|vjJA 


a_ 5"*A_jjta oU5^* j«iu aJL-aA ^)ll>-j^ xJ^X *— j ^L o ^ 

Jr" _*A y_L*J jl ^-J>, ^U- JA tAX^,^* aJ y yjJ ji Cr^jj ‘A&J L cS^ a _J~» 

jiall* j.3 Ij J _j»- AAp j |_y_jAjJ (jjL*jLi L jtaj'y*- jl J j^>-_)A _jJaj 







<£jr*‘ * "" * * jL'-jj j&> jjS’jjb y *i ^L*- <L)L»-jj j (6-1 J^-i) Joix* 

ij*a_i Ji\ j3 .(&-? j£-i) JL; uS y* f \J^y J i b 4j*- -Lj uij^+i C->-ji 

^1.jLij ^lo (^gl^. V . T lj jl*LT jj’ j jj Jb c .. ‘f Ty iS b ®xjjl^ 
Ljaii>v* J jI ^y-\y <j Oil jl^jL ji OjUj j 1 ti-t-L b■*'^b 

jl <jjj yj 4jly»-<x£j J^-I_y> ub^® j3 Ij Ojlj*- **?J* oljJI 4jl£"l4»- j£i 4> j 

ji )j—;ji C- — 1 0 2 O JI l^jdjjUaxjLlj J®JL y C4lLx>- (jlkLS*JLixi j** 
J ^lbj 1 (j'^"* , ‘- J kL-!*-*'■* o yy^ jU—^J^L LL£”(,£ J ^~;Lt J^-l yj J 
o jf jljj*jTjji JILLS’"o«.iy^jJay^tUi^^Lai 

(Jjl® jJ 4^*j Ojli 1 jA-Jg *"T*j Oi^ J* jljy&LT 4S*-L*L 4lili *>■y 

jjJIjI j -Lj J*-l y J_jt jJ 4&I JU- jLj y.y- Xi> j *y b®jl y tyijj xij J*“l_/• 

•ij'i Lti>- -Aij jj 

jJk* 3 (^jLcjjS^i <JbJj 

4*j^» jl^-i lr c.» * lj jj _> yjj-*? XiT j x Jilx#- Uj 

to ji J ®xi jLj y ."..:‘ i y£*i‘ 4; C-rfl cJl^- -(^ ^AA ^ 'yy)j) 

*£(jjbj l*£ jjj.1 ^ y* . -41: —» (jjSj) ji jUT jL»A jj Lkji jl 4$”-i_/• 

.3j^fy jly L»o ^5 VC->nJ L^jT <jbr* J j-» <uj|«-ci <—»1 jl 

(^Lfcj-b ,'-L> (_$ <X»> <a..l^ dj / J J jj J Jj il—J oU yA+- jl 

Ij JLS>- tjUjOj jl 4 T(^j^o • (f) ( _r S Jiyjlj^ J <r) (^jo) < ' r> ( _r S b-5j J ‘j' 

4^(j3^- Ji ^b«l tSj*+! lSjIj jb*l 1 ^b*'l 4-Aj^i , V >- C->jjsj jJjIa* 

(_5jljjLj| 4‘^ i Jajl^i jj 4; l»- I ji .Jm.'m’^a Ojl—>■ jAi y I jJ (_5jl»«A (_jLfcjjj 

•fijbjjjy o^jiyj I j-b tS'jJ 

JJ>- (_$b t5^J J Cwjt j iulC«>»J }3y jl (_jl*j-i» jl i£>-jt *£" C.i ;" llJ (jjl 

sXiSbj-jo oWlL* jj Li-^- ijjUwl tl-frli tXiS^fA iaA*- b 3jp" oL»- JL 
oLilL jjkiC- 4 ^ lj lAjUj £ u*** Ql x *. .. . i b ■>.nil ®xi LjL ^j| 4i^i 

1. Roberts 

y\jj jU.LS' jlX; jX Jjj JL.J ji J Jb J, -*15" Ij oj ^ jl>J o'®s" o—l JjX ^jSiiyjS jX -T 

(j'ji' t£j>4*»- fjX- o Io-Ik O * _j jjA-i* j^U* j lijjJ^iS' CSb* y Jl .^) 0—1 jjI jl 

4. Recalcitrant 


3. Orthodox 



\\ 


l J ^ L^bj ^L^US'lj - J-^ai 


jL^s jj ^^4 «j *\*y) ii—pb 4$*) ■^J J ^^4 c£^*^ ji j*-b l£ jL*->a j~*“^ 4 

jU^p! jl tjjlci J> ^-U ^1 ji *£ L^Jx» c4jliwbi*.-X j 1 ^^JL* ^1 ji t(^ jt* jX 

j'^JJ^ji •' J - 6j £j <j^, tS^i J j J ^J-^ »j~“--> ^Lr* ji c —^ j£**-» a^T LST^LAri li'ji 

^' ° ) crJj J t^y 33 • x ^lf' '—^*i lj-i ji * 0 ' - j j0y&>- 4 j j J.‘..T,.,J 

i J-4—>■ A_f I’T .j|j jlj-jl 9.t i» ^lrs_!l jy~j (j l ^ L l x —j j 4j J9yj ^y\^\y (^ ^ At* 3 

.*.!■ . j i j^fjiyj j\ (_^La j o>^ is 1 *^ y J? oi£^ 4 -'-* 4 , i t — J t Ar-j 1 ^-, (_ \ A °) 

.(c-rfl 9-Ll A- \'F 4 JjI*a 4^jlILa ji ul 

(^La j j %XV (jt— j Cjj-1>j ji a_S^ f-lT 3 T-X oMiUj. j,_ 7 1 c j ^L.1 jj 

4^-ji ft (^IaJ .Uljjj^yA J—jli ij~*f Aj Jibj" ^3A> Ji iOjji^yJ 9 j~>~’i it £^s^~“ Y& 

JjUj" <kub ji _ S A° cj I j^"~° •*~0ji X 6 L pr'‘"' '~~‘.^ a J J ^ 

3 V (j~j <jtJ—i p-^r ^-!_^ (^Ujj_i '-'■ 5 j^" jW^ iS'ji ^~ 4 j <^*.3°3 t^/L» i>-I ,»Li 
jl ^yLL ^-i»- Ljjl LS^J - ^ JJ *\ lj ft ^-J tSjtijLjl C-Jjl^j jJ if Aj ;C->at \*/> Ji \ ^ 

9 jJ-i *f *f 4l—I J^SU- ji £J,I J ^j\ijj^y (jTijt" J* JajJj-i Ji Oj^i 

4 J-pL>-*9t) 4 V . ^ y9 . 1 ? . ^ Ij i jj~ oU>- OjUi Ifc j>Xi • i j3- •X*0ji \ o C_j jla j ji L^j I 

3 °) o*33 3 J?y33 -^**y ‘3^> 1 _/-j c-jjJsj jlai* .(\^,AV 4 j 

i?*— a>- LjjI lS ^- 1 jX >. J J“^) '—~i 3^ > 3 I ^i jaS-* -(%T 6 - T V jjj) 

jljl^t J JyjJ -ijf^ j\j 9JjJjV ^jjJ Ji ^t(f- \ jf- \ Aiit**) 

La J J ,J^5^^9 Ij tj I 4 J I (Jj j jl" (J Jj* 4^ Ujt 43\j C . j O Aj (\^^'p) 

9 j~-^-i (Jjj_9 CjjljJ_f tjj yf OjjJ 49J>xi9 oNtjl LSjjJ^—^" 4—Aj^jj J j J“^ CSj ^* 9 j^ - i 

j \ A ^»)'' ^^jj j i^y33 ^(jj 1*4-.^jj jl j c-9«l 9-i>w oMLl jl»L £”^jj cj^j>aJj 

9 jy^-3 ji j-i j {0*3*^ l^L*^tj j\ l$J I t \ ^ A A Ji •'•H^^J C— » ..J~ C Jj 19 J jf AjIjI ( \ ^ At* 

O) jJaj % X b (^ljti(j^t 4i^J j J l» j jj jls j (_jl ji>»4 . JJ i jS^ 9iUl^l 3iy jl (^l>J-ij ji jjw 

jlji cj j 4 j ^jLio jj Ujij £y_! ^-—9 j ^u-j^yA JjUj ii£j_ Aj Aj»-jj 4 (_jl «i j -) 

‘(j jij* '-^~i tS^*i (Ji^*9>) it• As^ji - \ A Aj j S (^Ia i if ijij^ jy jyj Ji j *3*_f 

^VJ Ij (^t* i ^^*^7 Aj Jili X-iL A^il i oj 1 ^g+fj\ JuLa if jjj if -A..JjL AZ-ili <20 i . Jj J-A^y9 jljl 

l 1 * j 

i-^-ji - \"\° Lj-\ 6 <> (^t—9i J ^L" j jj jl«j jliw jl IjU jjU»J> -XJL-Al IjU J»U j jl>»A 

.X2f Ji*>- Ij ij>- oL»- tl+iL. (_jl jt taj*^ C—jI jjl>»A ^1 ji .X2f ”^y9 9 jl ar .jl jljS^yiiL» 


I. Varlhochi & Ross 


2. Cryotanks 



Ju£j Ai jPljj jUL? 1 ^ 


AT 

jl j> lsIaj-Aj j C-L iJLb*«j (^lo j^aj J-U<w jj l*j~L 0 jL-i olijl 

jj Lj-L (jjl jS^l 1*1 J kh*- ^y- \ ^lj i_j»- oL> jlIjT^L. 6 Ljl*a 

0-L> lS^j^ Ij J~*~ d. ~J L»V—5 «*Ajj_i ^ Ij^'j*' OjL'-* \* J jlj^j^L \ A i^\p«i 

15^-4-^ jjij-j L-i d£i iai^- ijy^ijk 

I j\ ,J_j j uj4 '—^j <X>- </ l^j I CIj j)&j j j lj <Jj 1 dfc j j 3 c.—* i 

ji LjJu jS"l ■■'j j £jlji o j jt >j -w ojjt oj ji jJ c*aJ_j-S> 4^I-iS"_jjj ji Ij JLLo d)jjj 4$”" 
lSjj «-<T Jj j£i j JLLw jj oj^> ji (-4j j& jl j ijii Jili j* Lj J* J»-b 

.jJt uifc!j^- v --.^T jL^ tlfcjjj (_$ j*^ * C-S^L 
Cjjtj jI-aa* yi£"lx»- tjj-l ^l»»jl uA* .L-jTji Iajx c-L jly j£*l 

(J^Lj j o j_jk .cjljJjj.* LjJL (!)■>£ ^ ■■■ > * Ijij Oj-1 ^il j -A. L •Ajlji^ _r*l (j{l iS^ji *—* 
O-Jbi ji .AjL^* yiiljil j* 4; LjX jT jj AS^jjjlj^AJ C-I jt>j jiS"l-A>- .XiL 4iil.5jJj.5 
(f - \) oMiL. ^Lt^ aT c—*1 »xi a-uLl> (\^« j Jj) \ — \ ■> 

A_jT Jwbj ji t-\“ iJiU-* j LS^j-i-i ji )jj %\ “l (f-T) j 

jj iSjl**' L$l j> >— 1 jl la « ..Ai AfcljaA JlisjoLlSU - \f /ft 

sail y.nr ji'ji JiUj cJI>- ji *S*jj .c—ul %\ Y jjlji ^ 

o jt«>- Jlj-* .ti-wl *_jT Jj-jli ijMi i* "'T 1$!® j*^; j-> jt j ijt^ - 

4$^C—ili 4>-jl 4I^j jjjl 4^ JjL .JLm jJ jl-AA* 4; %“\ Y t-jT j3 AjL jl U**^ 

»Aj j »_jT ( J«wli» ^aS”"(_ 5 j^J 4 j t-A J -jt »US*c5l+-*^ jl j (jil 

jjL* «aJj tS^tS'j) j> «-Ai o-uLl* v T J—Jli J — \ /a ^;lji l-;j! 

•(\ Y^> 4 J^*) C —*1 »ij< - Y'F/a j 

jULTjl tSlji Jl*« j^-a>- jl jfj ji y jl cS^j^. (j^j Jjk 

o j) aJ jijj-* jUI (_5jU<_J -^.Ij^ jJ ^j^-ljj (jl*4i jf (__l^l jAj (_jljj JL X>- t (_j^-j 

jl LjL 4JL x»|- j**’ Jjt) ~xS jjjAj (ti-ml jL j l^jT ^ji- jj (^1 y**-* *£ (j^Lj-L y^~ 

{ y—mS If—i11 »ji ^yry {y,£ »jUi^I L j «>L 4i»-lii ^yy.j^i y tjL4JjS” Ck~“ cXj^ 9 

.(\^A^ ‘ <t) L>5'Uj i j ( '*jjL) 

(jLaJj-J” jj < r .le-l L j Jj ^jjl .Xjlj ^y*lj jS” oL »jji (jj-Sjj jJ jl j**') LSjW^* jj^i 
^ -^.is* < ~r^' J* £/■> lP* -> aj ^ i Lr* 8a i^ at* 1 /*J ji Lstyr 


1. Mayer 


2. Poliakoff 



y's j y*jj j^flj 


^r 

ji aS”"O ij oj-l o^y^y 1 A^oil 0*-^ tk -~“ , l j-Li t *^ * > - js Iaj-L oil ^\j\jfi ^.lp _^*l ^1 

.Xijji^ I UUj ^1 jj j jlj jlji j|ji_*« (^l*Uj jj lj LjjT Ojj£o ^ tfil 

t$l*3 Ji jllflS'J jp-jfl£"o»-j3 jJaj (^(^U«j_jTi^jl>* ijil jJ 

ji tijr!^ (S^jf j' (J^a; jl ,jil oljLji- jl»-i jT j' ji-S'J ilj^yOl- 

^J^-j <^Ia jjj Ju Ja>lj -1 j3 .Xijjj*! «-■->» 1 j - j»* Ijc^hj j -lijta (_jUjij 

jb—>j J ji> j 3 j o 3 J S'lsyu Jap (^Uaa-L j 3 a; tjjjL j 3 Zizania aquatica 
*-; £j j—i j J—i ^ j-T jl j jJU^j-* (jiL UjT j 3 3ljS^_jijL- aa- j 3 L (^1*3 ji -kl» 

£Cjj jjljtjJb 9^>-3 i£\jt AS”- C l —A ji jl*-A ' e Jajl ji> OiI APj« >>» . Ju Ij^jA jA.’l 

ji J bl* -U»- O-L* Aj J J-l 0^ ■)* -** * 1 ’" ' * 1 jl* ij^f* £jj J O--^<*■»«* J 

<_rjj Oil a^^TI j ^oi^y 3jp iljS^l* aj^j3 y v t J 3 ”^ j* jb—* j J-ai j jpjj L >»-ljl Jji> 
l jljlpl j j-L (^jl>o ^Ifj.LoT (^Ijj jlS"^oil i^lj^l H t-cS"^* » lj Iaj- l jjjl a _*1 ojS 

• C—*1 *»-ljA jj* iJ-L»i-» 

jjAIIaij* (3jSj) t_jljs»- (jjJLa-j (^LfcAj^S” a „)iJ A< J IkAl^jS - jl 

J A~*i ■kiLr i J j /\ J jl tri Lf 1 ^*j ^i Ipj-M Oi’ 

v'j 3 ' j (j^ij^o^"' (j-'^'l -^j -^Ijpj Ajlj^r j'j* ^jAjljp- <^l> (j'Aij^" 

jAiljp- oj3 aT Jiil^ ijlill J-^»* jl 1> j-ij Oi' J aS" C—I oil ^Oi' J* 

.-Li -UbljiO sLS^ ob- A>-jjfc. 

jl jJ—> C—' j3 J j^lj Ji li jll~jll (^l^il j3 lj 3 js«- (_jl*j jj tlfcAj £ jl C Jli* jljLP A.; 

0 ^- ji ••*■“' -ApIjs*’ <—L« jL»LS"jl <*m at ja l j*j Li jJJi 0 ?*^ *i J -ul^jj 3 ^IaI<3 ^j5j 

0 I 9 Ij J *- 0 . 9 -L->- i_jl^ A^^Iaj t* J*i> J A1. 1 — > j^P" ji O il3j* jU j j3 l>j-ij (ji®*lji 

U j-L |^;l AacT jJa j j^iaj I ji aT (_j*U j t?jj j-i j -L jljT JijI^ i L C-j jtj y j** ji 

v'>- (i -K (►*'./ J-> *iJ-> j"^ j^>j Jjl» Ji ijp- (J*T^ «l^-ij Ji J 0«* j -> J 

tjJ—i ^jiaj tlfcAi^jS^ jjijJ A) ,ji*0 (_^Uj-L i s yy, ••'i -A* I ji A ~.. .£ i _^j l*j-L Oil 

jl ojiJ jlijjp-j* v"^ (-S' j>. L5>.-A*,i>A! jl (jiij* aT^ l^j t" aT uijb tji-ij* 

• Xjl3 j-Li ^iisO>- jl>j ji J-Li 1 " n«r J J-L -ij^-A* I jjL ^ jJL jA'I j>- 

( 3 ji ^ia_Aw* Ja* Iji jUj AS"Jj j| 3 bi^J jS—A c-jL j-u -iXj 3 jjl. ^3 l* jJu ^jj I 

<J^* j J-A* J^li J^s> A>- ^A j-Li lsIjj Ij Jail^i j i^i^ jl uLj- ^.1 

^JjJ jl l" Syy AOj ol^*< Jjl ijj^j* Jji-i ^Ijl l J Cw Aj u Ja.. ^ < Ibl^i aT 




tj~^ji t*—>T ijL_^>- jl Uj-b (JliLil jL j 3 c~**l ( ^^*-» .xS*jx ,J>-lj aj c-:_jJ ?j 

. i JM* |^-fcl ji jX i 3** y C~J_jlaj Jail J d jjir ^jijJ^j l&a Aj L- i ~ . 1 £• Aj jJLl 
Oij_jT ^ jx jLlil Oj-tf (jii'jil Jiji» jl l*jX tjjj ,jiAjj 

i_Jil jj .} ^ ■ . —* ij l+Xjij 4 oI jlyi"*! ^ cji j>. rJ^ ijW*^ 9 j 3 

*•*! t C—»l ajj; jX CX*-* j C-f>- J 3 jljS^-^-bal c_/U*Cjl Jjl 

]pyjf (j~j*j <; jjIj *j*rj *~*j <jil J 3 ^^!■--••'I .ii £ —~ l*jX (ji) i. ~ . -S oUup 

i_$ x .i* c.. i . s > (i-jl ja- j x^j^ S' jjji j j oLS”"(jjl a^-* Ijj j 

^lijl jJj t_»l_j>- .C-jI C-ilijj jl (_sl*,j5"Xjli Jy 3 J Jail y> ji jX yj^lj*" jl C..«iU-* (jl jj 
^ci jl j *i “xi-iS" jT jj^TjUl jl a£* oU x^- jl -Uj j Jbli yLalS””£j_j^j *j j^lili 

■ iC- - .i T ^jjlj l»jjj ^jl tC-ilijJ jl jj-J (J-^S Ji l-J 
li£j jl .Jj£” ij~*J A-ali a jS _) t.f’j^lj^’ £y*“* <jl+lja j 1 jl ailil—l ii jl^i(jr* Ll J"H •■ j 1 ' S 

jjj Xa>- j' ^.r-j Ij Jjj J;li ^j^'yr j-^ lij ♦S'aJL-* ^1 alSxi 

a[S~ (_Jjj Ju LjUjAil *j tJjt 3 (Ji^ 3 (J 3 ^”^" "^J^ 1 jjjl J "Ailji^ j—*“ la jli X*lj>- 

(jMi cS^*jJ4 j 3 • | >- — 'I ji Ji | —>Ua*il jL —i S ^*L5 , ^yLl Ljjl .ijlj (^Ij j 

jJb ii^j jj Alkali T ° (JJj j^*l !■*! * ’ • ‘ . iT caoj (jV ^JL-ali ji 

j-L .^-v—1 .X.T -Uhl C ■ »Q ^-J i jSvL-fr lAa- J a-C- ^j ji 43 J * 1 4 *■ — - -T 

,-u UJ^y* Cj liiTuSjL^i (_jl*oiUx-l (jlIjj %A6 J»lx>- (j’j^l^ - bjljl 3 (jMi (jltijl 

i*.)»- <b jT jJb ^S"(jil*j J C-.-J jj -L lJLLaiI oLS^_^ls^_(^ai US* ji 

jiS^I-i>- -ili -Uhl^ja- jLU iji ^-j tdjj AjI^>- Af i^jX a^ b a-*-l *" ■ A .T 

A-*U 4jl (jljli J-ii C—*l I^J J <xil> (^jlxU -U ii L$lji LS^J^J 

tXbjj^* Ajl^>-jJi AS*Aj Xl_^J | j* j jj_)LiS"L*l -Xjj Ajl^a- a jji ii£j ji (jri.1^ 

jl CjjL«>- jl^-*l tXjli jU bS^laj jjj 3 I‘XJ Aj ^ jAjl ja^- (_jl jj aJ” ^ilaLS^.xib Aiili l^il 

jl -Uu jjj c-ifc U j JL aS* C—«I ^ ^sijl 3 J-^* J 3 I l+l J 3 j oliT 

.XJ^j *ilja^ (Cj_jJaj jJb> jJ J C-ilS* 

jl—ii U- Aj C ■ ■...» i— 1 t j!^S' 1^ 41 ^" la- j J aLS^ j ^ ^ j AjI tp? 

■ AC-Jt i^^iLa> ji \Sj$ jlj 3 *^"li j 3 4iS”la- (jUi j ^JSIj^- Aik-T .(4- \ (3^") XJh 

aLT(J^ 3 Jili jxij-— tc—il t_5jl-b£* ^y^ljj i£^ji j^^* j^j ^-^1-^ j 3 

tiS^la- avleuu ji 


^0 


h j <; tLf J&jjljijj jW—^Ij- J*" 



(jljf »!S”U- tflo 


jjijdil^- i*}** iy^*j U - yjt jJ ijjj N jl Jbu t\£ jjijj£«i 

^ jjN jljjl* .Junj^yi JilJ^- *1; Jlj J-X> t^l^ijLjj J OliT jl OjL-*- jTJ 3 Cw(l 

) jl>l5’<U jLij 1j ^jdjl^*- JilJLy ^ki* .C—il Ojlil* ^Ijj 

(^1 y iili-nT ^jk»i jijib J (jijij-jli jJ J»yL» Ja> .Cwil jJ»i> jJ jj JjlJb" Jjl 

•J^lt* ja«! *j_j?* *i~> jJ ^k-» jjI 4S”a» jUJ Tj (T max j T min ) >J U- ^L*j 

O ,J-AS (^IdMjLnVi^J Ji liiTLi- juilrf j i oLT J J ^ j^J^" LSljJ I 

t^li* ji .jjlj aL5" *jjf *J J j|jj5> ^jl *T C-jl *ij <->-lj ji t'-A jjljJ 

• Ojyi^ C—* I j\»0 J" Jjf l jCj^j jS*J^j^lai4jLiti5^i Jj^jj j4j|_^ 

i^lo jj .o^l ^ A ijMi f ' "^ tS'yi 4Jli»T j_jUi 

£uk** ji £ j j& |w^ j C-iL « I jljjl* jl J LTCi^i 

j-;l j—; xJL I 4_j (jlo .(\^^V J J-pU-fl) JjL^ ! Jla\S" li^U- 

flijt .c~*bljja*. jj Ojii^l^; j *; 

jWi 1 _^!jj > * ■ . tC <jLu«T ^1 .vUkijj* jLiJ jjJ'_ j~A7I„al ?j ^ 

l 5*^ LJjiiJIS"jj ■£j?? ®j^ y jj tj cj*j" i_$ j?—*^ 












2< — i— p-' c . z £ j zjj ^ ^ ji j * 4 -tjjl^i jzjj 'j jA>L5**1 jl >x * .. ' . < v ^> 

)J jaw &^ ji y“ J i —> I Jaj I jm £_j5j jl (Jj jL*LS~^l j j*-ilS’"cJU- a £\iJjjl _ f — ? 

tj\ji c~llS"£ w_jL" (jy.yf jj ‘Jj^ 4 cJU- ji .} jj-L^ Cjjj~*> tajo^ 

.(d-T J^)-C^ C ^, . .p jl Jjl AaJ J^jOjJ J* C-CjL-IoU ^j Ljj) jAJj iOji 

ajLz** I j^ lo aS*" jIj o **» ^l>Jl j j c—i IT jJjL jly aS'^-j j^ 

I y j^ jj ^Lzs 1 (j??* *a^L .cu^l Cw^l y L>- •A-tLi j 1 j! y *)}L L 

iX-iL Ali \ } <L>- y ,.J_k.} ^ji^lS^lj I i£ ^ L* J*i -Cl yj a£* jJliL ,* j^"\yjb J -Am*»L> i-" - ^ IT jl Uju j J j <a^>- 

jy- ^ J? Aj LfT aT j J iS'j^ 4 J*j? 

dff*L>- <jlo jl ^ly (_$*-> j i.. ^ . T l a ^I^jLj -^y^y y^jj**^! 

.(& - t ■AfcJ jlj 5 jLl^l ji 

c~Lj ojlill^Jl A £ - J&- & J* 2 AS^yilla t-.lpi j^ 

jl^*l J*j! a) L* i*i£j ^plj j j LfcLS^ Aj j j C-ailffl^j j 4C..*»1 y »LAOjl y yS' J jc.^lT 

.a^ : LJ a j~* 1j j*ij -U y i j-j L iw>^t Li J IjOjL-^- ^ j jJj jl ( Jj aS"1j 

jUj_^ o jj> L5jL*-' ( j--'j j 

j c.*^l o-u«l $ aj dS^L>- ^ 2- * 1 jz jl ye*# I j y* j* jL^Ly 

oLiL-j 1 4 -UjL»j lj -L>- v_j 1 t.y^j ^* j** ajLu*i 1 ,jULo jj IajAj aS^ /^j i^v- a, .(^^r c (Y} i^w 
Lai,JL p (^L^j j—>j aS^ jL-i^ a5L-« /^1 Qj+s L^jlJj 

{^yrjLaj jl c~**\ aT oJ-i .j^i Jjbl jj>- y ~-*> jL=j-^ Jajlj-i I ^jLw^^Lj 

ye (^Lfc■ l. wJ) ^L-ii Ii*—^LfcA^il j1 -ca* ^ c.■■■*.* ^iajlj L 1 j aIpv* j I j} ^y?y lsz^ y^ 
4 jljl^ > — » j ^ ^^^—9 jJT* OjLj i\^VY" ^ Jp*-' y*ijU j-*< Aj j IaUlp 

Aj L : - r 1 CJwtjli {£ j " . t . _ —) ^L-.il^jP' J^-l 4^ i ^jLfcLlp aS^ jy&-' .(\^VV 

LgJ I C-JUi jjJi y^-® C4j?w^ J cJW Aj -CjU Jj cJU®* jl y ^1jJ 




{ y>yj?y> yy .C —*>\ a I C~**2 Aj 0>x; j !y jL*U5"jl o^LaZ^I Lj a £^ J^fcl jjj .0^1 jLj y> 

^ } LjIj j—fi j ^i-UL-j) Jjjli jiy J^--**'1 (_5*^^ i £Lft ■ L i. . J ijy j^ 

1.1.,J 11^ j2 o-Li olj^* t**iip Aj y2 jO> jj* Aj aJL j* ^s ^4 “■•-*' 'j l-®LlP CjI j\ 
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is*'j j ' u ‘ i ijj p-»Si Jvu 


*lV 

ijfil "•>»■* ^>-I^j bo tJ m j^ jl ajj* il>ul ol^rt^ 11 Aj 4 -— 1 jl jb* jy j3 aS"* C . ' i bfcLLp ^ ,.^t>- 

i j ^ .-ctS”^ I-Lj aj c.....i .yJL iIa (jgjlJ Lo l O' l—•/?•> - L***>^L *.ULp 

jl* j*** Jh*l5 Jj Ol^ l Vl*-X>-I AS**.-Liloili jLij O WQa^ jl ji .(\ A ^ ’p 

^Aj j O -** L I aT6^1 jJ jLiJ o^jA>ij I jl Jh^l>- l* I co~wl Ojly 

oiLiol }jy> (^yloLw) J ^oj \*J-M Aj l U^J y A^ (J_^J J A— ji . (J 14. 1 . ^ L 

JjJ3 ji ejl ^j&W" ck^A * 3 3^ 3jk*b j jjlS^L- ^Lfc.xi 4^"c-^l ^1 4415 J* j \y 

*(\ ^ AA t jlj ^ ^y^) Ja3>- jIp ^1 ^jI^j j-i lj L*j3j Uj3j 

jwLi j L jU—j ^jolii.* aj L$J I \ L l—>Lj j jjJ l^ xjly^> L&j3j 

1L> 4^wUL^ j— jly^—* j->o}j j^ ^ j?t y* c^y>j -opjj a ^ 6 ^ 3^j3j 

j <jjj) ^j-£^ ^ojLj** ^ c ..« - tfU*>- y^ljM ilfcjjj j^a-Jp c^ypj \ ° - ^6 

^ I 4 i.tr j^ yljiy o--l *£ 0-^1 a-^p y .( \ A A V 6 jl ,j M ^ 

W-t^J> T y* ^j3j ^XjLj aj < 1*^j jU^I iLs *L 4 (LEA) ^30^ 

^e\jP (jl_^P Aj ,*T j y jjni ^0 jj^aj .uj y* jw^ja^ j! LEA D-H a^!_^jL»- 

JjS^L jl ^IjjLj J A C.’*^“,H <> -^* J " jt _^^aXjLiJJ 

jj ,(\^^V -*-^b»j^ c-*jL>j> ^^-UjLw i-j> jIp J_pa jj 

aJl>-J_jJs jJ ^jSjjU^-1 Aj (J—fiOJ iaUJ jl (_yLJL JJ ~_y (jb*0 jIa y 

Jw^o J a :— .a ^-Ljjs' jf' ji <Vj jyj jJ jb^ ,_^A t>J •<^—-' a ^ ^ e 'j' J'j^yr 

J31 i ^y J J ^ ) J■h’Ji^r 4 (j^b»- (jij'^J Cf^Jj i l ~^i jj~a>- Aj aS^ i*..tj I ii^j ■ ■>'*. .> 

^jfjjLJajlj^i jj LfcC-Jj^Z^JI ^IjI C .— J L AS^j_5jiU _yl J l — J jl Aj iwJbp (_jIaZ— fc 

L-jji jjjj-jb (^I^wjV iSjj (jj'UUi* .(\^^V cjljl^boji _j ^Ls-L-jjI) UjL^y* JsLj jl 

aT ailj jlij J C—.1 aijj ^ j J> \ Jjja 4 J j_fi-'i.. i ..^ 1 w-. f I ^l.ij^.» > - 

br c—j 1 i^Ur.-fr oJljj 4i^j j T„ . * ,.,. „ i jl o^ljj j ujb* jjal^>ij ^b^J— 1 jj c^j^b® c... j ^jl 

.j. : ....« 4 ZUj1jj 


1. koster 

3. Late embryogenesis abundant proteins 


2. Cat'frey 
4. Close 






\\ yuXd y-Iy j yl jj ^-pX yx 

4 ^.y L&Lo jl o^Lix* I jtay ^y Nb ^LfcLo 4 j j LfcLS^^1 ^ m.CIj Axilla* aj &y L* j 

xxly^— * j j—* ! j-3 y» U—J .cx*l c-~a^I jj l>- X jj- ^1 >%j I J 2 J1 jt* j} ex*l 

cxpLj xjI **jj* ji Nb (jto pyj t^s!y .Ji w * —» ** > 1 Nb ^Lto j-jbo^J 

^Laj (_£j^J-^3 0 ^^^*<JLa jlyp X Oyi d£*tX ji dLS^ jlyix*l j yj^lj^" jl X.XUw^ 

Xj L»j ij—o lrIj « y^j b ^Lk^ljL xJlyj It XyLy ol j y jjy LyLLT y c«—^ ^l^jLL; c_ ylfT 
jl cXlw» (_^l j* diTlx (_$lo *£ybj J jbx.jb ^xijl jj xL yti \^ojy jj .' ji-O’-T J^i) 

yNb (_$Lo 4$^Xl©^^S*"C- n>Ij l^JL; 1* j 1 obdUx* . JyL C—4 Cju»! it* j ^yIS""o jlXl 4j yj4j1 j>- 

^ j4jij>- ji ji Ji**» jj c_j 1 l_^x>- ji x*j cxpL V- \ t Jj^ ^>-j^ rr b t & ji 

^j4j\j>- jl ©jj,> j^J jl x*j Nb (j>Lo pyj jj ojj I y> ^[ap 4j c-XL*-® ylS"" 

■(\ ^ Y A i (T) >^jj j *' } '^ J .J i_*jy) JjT-iAljisj 

^is yt*j y>b>*ji Jy9 ^13 jl jOi^f I j y jxlj>- ^Xlolj jbU (_£l4Pj j^ olxlUxa 


jX> L&jXj J 2m* yJ Xb_i yd^j>- ®jJ«3 J-i *—jl lj ^(JjLjI 

•^^<jr* j-Uid5d^- 4 >Xj j I id^P-b ^ibc-jl 

j c^x) CXvl ^ ''bhjX ^jJa^ ji ^1 >»j I jy M l ^I^j oyib 

KNo r (_^ j-wl J _jJU-w* d^j j ^ Lxwj ji jj j x^- ox> 4j l*jX j jiiiv* jj x .( \ ^ ^ r 

A- Y 'i ^ J jJ^ 6 jJ-Xlj) x*jly Jl^-*>b - \ lb I-* - °/aJ t 

C***'! ijI ol ^ < 1 — fr o^lxLwl ijy ^y«^l djL* *5^ji jX ^Ojj^ jyjl j*-> 

jX ^**jyx^ yLfc 15 "inL-.pL> j^**«l oxJnS^I>oI d^L* j^I .Xl^xT^* 1 j c^L«^ 4 j <3^"^ j* 

Lj lj L$jT jly^> j Xd^-Lp^ jjX JJ £iS* ^Ijl j<jl_J>- toX£ CJ I 4 j 

.xL^y* jlyiL<*l NIj (_^L*j L ^ ^diJl>- j^l jj x xs T 

dTlx (_^U>j *5 ^IjjL L j y 15^j jL y\y I t^y ^Jx yLLS^"^ly 4.; 

y —lw ^la ^ 4j yLc--J ^Lj Ij-L Jj-nL>- lyj Oyi ^1J xJl* xly ^y CX**I L L5 J-X L NL 

ojjji (_>LfcjX u^.IpI xx*1 j jL^ - ^LfcjX jl ojlxxl L C-X-Iy^j 

.ex*1 y jly^y*p*v* (jjLkjx jl j-j LfcjX jjjl C—*y j Xjl^ ^b j$~ ^5*xj 
yLj^ jLj d^j jLiy^^Lfc4>^L5rji^£ lX jjXy j< j i j^-t_^iyL«jlx>-xli**I 


1. Barth wick 
3. Seed priming 


2. Robbins 



*J ^Ijj 0^*1^ ^ * ♦ 

lo 4j .(£_ ^ ^iSO< j} ^lo) c^l }j*m jJ-^3 aJL*j vi^J ^\jjl jl 

^ 16 j S^ji j^*^° Oi^ ^ V'V j-^ 4->-lJ 

i-*'-! jLr*-“*'I J (A ° -A jJ“j) iSJT-* j> \^y J i • c ~"l * > TJ i VT 

liS'U- t_$Uj tL$L.>^ ^vl jj ^ i \~aj <JL*< Xx- ^pljj jlaLS'jl (_5j|j^« jJ o^ ij x»w> 
iXJU-oi AiLS"^jj aS' i^-b jl j j» jjjl j rj&’jy* jj jULS”tS^_/ 

■ A* - t jL*lS' £*pIa 'ilL jjjl £ji j j -L»j> jl a»- jj f & jl (jij < ■ J jl_w" ( _ s ^ 

-(\^A6 j $\^A\ t ij 1^ lix^Jb (J .Jb ^ ^ ^iS** U**- j 2 o IjjS^ 

Jaj 1 j-i ^j4jl^>- jl tC-jl? i£lo (^Ijb a Jj/ Ji^l ^ <*JUa* 

.-UO^aJ 4jIj! 0^ j ^ Lo aS^Ij 

N ^ jAJl^>- (jLiJ (^ \ A6) j (jU^*» cjll* jlj^ aj 

L 4j|jjj j_Al» (^IaLo ^jj aS'^ yiL*j Ul uj*'^ iis^o a^-j j 'p■> c-jiJ 

jj c-wl yS .i-UjLjj^ j! jiL»ul j sjJ ‘^l_j> - 'F° 

aj I j JJu ji-i^-LjjJ cV.j^" csU^"^ •-M. I >- r 'l~s i * “ *; ^ £ <s''^ h ~ f ^* 

J ( ' P) fJj- : ') J'j^j-’r ■ x i J ~-^ <£jj t ^ 9 j ^'c^~‘ j-*' Jr^ oils'j ijlaJl^ Jj_yc 

.(\^Afa t JU j ^ilftjlj ‘ \^Vft ‘ <a) cSjj/jT 
C . / . S ' LJ >vla*u *1 j O-jI j-oJ- i^ylr 5 ' *j t«l OjIj iy>rj C-jjJsj aS' ji JjL j-ij 

j_SjJ J ^jy-i_\ ia-»j_J jj—^Ijj ^IfcAij-rjl i ^~j> w—“ll* Oils'(j^ cSL/ ^3*^ oU-^UsI o_ji 
J i Jj L y A->- jj J J jS” L ^li jl jJ jjj_jjjjjAS'AjJ / jli l+j ■ .0-»l S*i A-^j ( \ ^ V^ ) 

O-ul 'iS' l^- 7*\l iM Ji oLS'j^jis ^ *—i'S'_y (_J > 3 1 *" 

Oi ls' aS' y l^j I y^>ya^ ^Xfclj^S” tA^i ( ^>l7^S'L jJ^lp t^l^-’J l^ Ov jj 

■ iy S ^l>«jl i}^* 1 * y Ij A*wli« ji (j - J eSW^"^*" J' 1 


aJLjJu^- jlfcLf ijUi xij iJotc ^3i^i 

jbjlji jli Ji t(0-«l «JiAj‘ljl4-*\ j6~b ^IflSi ji A>»jT y^i) iSjy '■ ^ jt>lo ji 

Jj_ljl L jlo« j ^ljl ji J XjU^ j^sli (|—il_ji) ijS*J o3U“ Jj 6^*_» j J jjL iJwaJ <Jjb J} 
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jo-LI ^y j Us a. i/i.jjiyjj f*yi 


\ • \ 

ji j* y^Aj iS J' ." ^ J* A » i j-—J fr 4j\jp~ .Jj^S'^a j*i jl lj J yp. -O j jL^J 

J \ ° - X ‘6-f ‘6- X lSU-^-* 1 ) j'.ls' y* *i ; cJU- Jj jjjL Jjk ji j jb_» j J y* J~a£ J ye> 

O^ji £3 ji j* L$\y, j-“ j' L) >y- j ‘j 4^ Ji'jl ^ J jLa—» j ji L.It(\» - \ X 

sij<».» 3 ^”" jJ y L j j-OjL Li a$" c—rfl L»Aj|js^ ^jIso-a»\j« -Oj AjLij (jJjl 

,jj I 'I ^jU_ j£-i >£yfy“ jl 3 ““^ jll—* j jA-ljl ji j— aj" ^l-k£*J • 

Ijjl <o |_f—lj jj sLS^^-»L L ^ 1.1 .c-^l 9 jj^ ^1 J3 5 jj Lo ^ijIjpjl aj sL^^trfL S 1 ! * > “•> -1 <i L~. 
aS*"^) l>- (^JJ 5w ^ oUlia^ ?C—^I L j U<ijJ (^Lo 

(j Jj>\ t(\^YV c j Jtfc) Xli ^ ^ jJl»*u\ j <iS* U- <*jdl>w» ^tftlo 

C-pL jO^ *C —*1 ota jlj 3 j^r^ - ' JtJ-* ^ ^***b iS^ji 

jUas^j^ ^LfJ il-oc lSJj l5j3^ ^ <J\*- ji ^y^^ '-®^j ; t- j™>; 

* ^ __ 

J*5”C—.I jj-^j a_a! V* -Zy^u* l tJ J U s-ti ^Ijlp' 

J-aS— 5 ^ o ..l— '> 1 jJ-L ^ jf JU- ji (jLj^U* Jiwjj L»Ajl_j^- 

J^-^i osik j_jUL.i ji sL?” i J* y£ (jjl ji .jJtiLi (jjlS^jU i^IjIj o^——* j 

L li. ji x ° jl j-** ji j 4-ij j o-li ji U- ^S”siiL^ii-j i_jj 

-iJjj jl ^ li ^-* >| 1 *j\jjj '— J ^J jJj ^ jJj oljLj^ *£ jAa— j I (_jL«i 

aJIjI (^jjjl c-sLji 

jl ^ap—i Jjjij Oj_^ ji ji—jl (^Ui ^jijljjl Aj aS” j C^p-ji 

J jlS'jL A^*-^Lw Ulj ^(_$IaAjI^^- X|j7 ^ jL^«»j <J-^9 Aj\—. ^/■ (jL*jJj 

i _j^j -uL caIS^U- |_jl«i ^riljsl aJ|_^>- ^jjli £jjy*t> js . k ~ ...... 

^L^j ytjyA* y ,3'**^'"* ^ ..!■'■ L^-. .^jLa ]pjijp Aj lj aJL< j 4jjj Q.JLa^ aT-U iL Alil^ 

ii-pLi J 6-0 j -A j^-. I^Jb ^1 Jjl Aj jp^ ^Lft-Uj I ^3 fu jL j>- jA & c -rf l Ajw J Jfl-wjj 

3 ^ A^ i T -i^l L a50 j Ojj O - JIa3 jsLj jl jl i_£ A t)L^ jJ I .Xyi^ UaJI_^ 

o l >j L‘ CC—l 3-“^oLS*(jjj oL*JUi« ^»1 »»jI (3*^ L$y. tS^i^ *z^~y ^y^y* Oi^ •'~~*“^ s “^ £^-r*-" 

■ijj i c**m} aj sLs*(_ jji53L-" j j jis*ji ^>ir'iSjj 

i^iSj 

Lr ^3-iJ j -Oj Us-y jj jjj J_ji> Ji (jJ>* ^l-Ajl i^Ui Aj (jiLki j y_juC-jSy CjI J\ 

jl J> aL-^j Ajyp f lSW~ : ' J* *£" j^** 1 j~—^y* l5Jj Ij L»L«j ^1 o' j\ (^iL j ij-A»- 


ij <0 ,jpljj 0^*1^ j lfr . -' - f lj 


M 

ySbjU^—j t(^l^- \ jl _jxS"b ^l>lo j^aj L^>\ji\ (_sl»lo .c~J a3 £ 

b Jr~*j. csb^’ ^y'' <:ljjj (^UUj j a^jj \\ l' jLfi) 

■ ■X j S' jLft^-1 4 ( yjb Jj Xi J I J J r " ’ '* _^3 tSjj 

i/’ijCi u^“ 

Aj -Cj ly^ c jj oj _p ^ 

OJjj Jp Jaj ij-i ji j ^>1^"y" w-ApI jj .^jlj V 1 ^' ^ 

*J>"J J>j^ OJlW* 5 -**> “^JS^ j'y d*J £ <J*j** ^ 

CS^ ^ j -P j* lSU' * ^■>^ -P Jj^* ^ C/J dj' 

° /a t y- 6 ^—S""*^*x»L yjbis^ $\ y^yjL* a^-j^ ^ /a*\ ©jixi aj ^Ia>ji Aia^ oy* 

j ijj* j$ ^ji )*—■^ jy**-* J^—;Lj jl Jl£**L \$^o jb i^lj! 4j 

L>j ki>»j l_S" p Ij j 5^ k..l .p I (.j-jl^Mpj A*_>-y_» A 3 o jy>»—« jLi-j 

aS*"c—^ j jULS^jl ^>-j aS" yU- jl^j ^y- iLk>«Jl aJsuj illy^jL* 

^j-s^ ^L>jl ly^yjU*/ a>-j^ \^p jjSjy aj tUjL^a ^jkJ l^J ^ j- >i5bu 

^1 c .1p ^ oL»>»ji Akdj Aj l»i ^,ijtlf L i_Jp! ^j!jl** (_gbJji»»-* aS^^1 

C^pi—j U^.Lj.^ 1 a-b^j ^jj| .ijOJj^ J-^ ^ A; 

j 1 jJ a£" C-*j 1 ^ilj Jj ii>j jjiJ jL»>wl aJiAj t4>»bj j J . o^A-ol; ' ^bl) 

jj^Lj I_,j j t j^ - - 1 j 1 ji *£ c.. — : , i jj U j UljJ\ L»l i-ui!^ (jLij 1 j-bi i—j_ji 

(_jbJ jb^A j J ^kj_ t jlf T j J ,A3i J^y* jLiJ J_»>- jl Ij -C I ji i—fll ~> i-« CjI>-j J Aj jl»LS” 

(_jl^j »\S' <S^^U j Ul.-LiL »-uCf oLT jc I^ I >..,—j j ^^ (J^^ 1 ^j^* - 

bi^ 5 jl ) sa: j Ojji j' b_<T o j\j (jSbj^. ijUUj J>j** ji jt ojji >i>j 

ojl-Ol ^yljljil C-P-lj ja\ Jjjl C-S"j>- jl C~^jj Aj C- J1 -.J 

cJL>- ^j_jl ji .Xjjl^y** cjLj i— 1 _ J>^J Cj-Lj (ySL’lSb. ^ Nick-1 a^ i_jjl^yU l^Jl:: ; 

^yC-U Jx jl jlj^i Cwjjl 1 j^-*-* | yS^ J . C5 *^l I jl>- J C—J^A. n; . ^ JJ ji ^ J^T J* J ji, 

dJ-A Ajlji ^ ^ ^ & JLj j3 jljl^oJb J ^ ^\1a* Ji y AS^ tA jI t ....< j ®Xi AjIjI (_^Lfcoib y 

jlj -uS^yA j~*j _oo Ij ATj jl aS'T (_jl ^j .j ojLjai i yS^xJ; 5 b»> I oxi jjja jj tc_ jI 


1. Supercooling 


2. Gusta 



j '-‘ J *i {fbj i5 W—^'j- (f^vi 


\ -r 


aj j C-jL jJ a^yA-ja 
aj jl ^ l ^-*^ jJ y 


St. 

& 




(&-1 *bba) 


j j>-y ajj £v_ u I 1 J£ , jl.uLa j! ly^i *j j £t c~*l cj! jl-tiub 

% 'p l' 7, x (j^ jl-i/1 Ai _yi> Cjl Ajll_a j Ollxi*a f li jl j J jl-Ua ^I . jLj Cjli ji 

j L*awI ala fli ^a>Ij jl-Via j! J j^j ^SsjLj AT^ J ^—“-^ a^ ^ %? 'j*)J C ... Aua ^lai jb aub {S^j* J 

a_?-jj _f Lj _ \ y-> AT aS"^U j .c—»t jl aa-jj >-. *.,> ■ jt L»j ^Sb’Lj jJ T j ju& yj 
6- ^ Abbaa u jS'^ jl j tc*-<! J _y*Aa i^jl-bia j y c W»* jl ^jl-W i^l>. ^ 

ji . jj £jjy& i_f^ y jjJaJLScjT o' Aa-jj - \« (_jbo j j aS"" -vaj^ jbli 

(^IAp vij^* J (J fa r lT t _jT J-*U c~»l t jSLa oljjM jjl_y jl 

£j$j Ojj-tf ^jJu CajL 4j Ojl—>■ i-plj ajl^ ^ .xtL 

,JLX ^*1 —>- (3^^^*** ' i ^ ^ (jT 9 ^ 

kS' ^iU j *£ j ^1*^1 J^j ^ $Py t jA jl O jt— 

Jai^» ji y y^^y. j^L^*^** ai*I y>- Ojt***> ^*pIj 4jIi*«I jl^ <j Ia^Ij^j 

ijlpjjS o (^V^ Olj ^jjh) ^j-ii j> >y~ 

^j yr^) J-^ (^UJL* ^^U^SL^x^ 

Jk-^ i^Ia^SL* viSsj •^1®-^' (^*Uj4jL ig J u >^ j?^) ^ >■ 

jj i.^A' Ori u^jCr ' 1 *"' J 4>-' C *^' X ^lr* ^y>- : L> ji 

^jljA ^l*XJl 4a^ ' ■ y ^yj -i^A ^^^1 ^1 £ -T la - \ (£^*5 

(_jIaL1a- Ijj j iJC^j^y jlaj <j l _j^T J ^*iJ^ t^^jj a y cJU- 4 j uJij ji> jULS* ^il o-Xj_i Cj jl—>- 

J j-iij cSjj—a <*-l jlaL». (_5UaJL«Xa»- .Oj^^ C~w jW-J iCJU- Jrfl j3 W“*^ (ji^ 

eJU jjrfl jA .Xiy^y Ia li^jj J (jJjjS”(^^** ^rj'J -f lj -V LS^a i Ji O^/■ 

ejl^j Cj'^kf' .' ^ i .T . n . H i L$J~"•;? 4l~aL>- jl 0^^" *tij J^ Ji OJb 

^_jij aj il £ t y\*M **-ji - \ 0 Ij - 6 4^Ui jJ iSj^v 4j 4“0jl i ^ij\* y Aj ^ J~ * ■■ ! 

_/■ j* 1 *' *'fr*0^*L^"jjil --A/jb ij^jiiS^lj aj'li_« j 

a5^^jjla j la! 4-UAi^ jLiJ jjSbjU y *j C—-J ajl^ O^U- l *al~a ulw^w" -lij aJj! 

J^Ua jj ajjili jb—»j Jjljl ji j c»l u+frj J;li JUail lOj^-T^ J\j ^/ijU y y>j** ji 
j) ( _ f c-L—i.1 j—* ^Ajljjl .x^S jjSblu-j! jl £y\* a»-jj -f« U AA-ji _ ^ ^jL (_5l»Ui 



j_ij k*u <j 




& j ^j ^""“ ^ J jjb^b jjb-03 p-»p»j ^ ^ 'l^Lp b-ob j>.k.—^ ja ajp-j-* *—’j^ l$ b 1 A***' 
vS j .'-s-*> i ^' *bp- b u bb jL^’jjj jl 

J j^O—i j (_jb Aiil .( \ ^ ^ A i^' >Jb_*j"j Jjjb aO$Py !j jSb jb j* X ^Upb 0 2 j Ijjl a£" XX —a 
.jSijbj*- <i ( j*p«. r ja aS”jo—» jj'a _/__} Di J-b*- J./, -b V* IflT ^ JayCjbllh* 

.( \ ^ V i jjJS ”"j * Jjk__o^) -Cjb cJU-a a ,j* J-as Cj'^i’ 

j-i <r jbj-j-; jl bpl ojIjj e>bba ja aJ'c*-. j o}b J^_f ^} 

Apja - X6 _yj (jbba ja Jjj^li i ^ iaj-w Ji-d ai b 4j L* jl ^p- j_ .a jbLS"I 

i~ *j 13* aS"*) « . > - ^ii>- (jbjJj -Ojj jjjl blb”. jIjL«j o-Ajj jb..»j al ^ L* 

ijba AS" 2b* l»- jl .^Jalij ja a jill j-ij J a Job" a ^^b-a ^r—’b L J ( J jO^ Jy Ij ^Lp- (jbb J A; 

jUJ^li-il^ jl^.1 ,ji-P- j^bba ji\j ja -CjIjj^-o iaj—', ja-' J ja 2b*lp- ^la jj 

.-Oaa 

aJj j Ij jib- cjbliJ ja aT(JjpJ Aj iJJj Lj J-jab- Jj;Uaa bja'i jJjp jULS” jl j 

jy.lj ji s* j ab_jTi^bjjj aj L ^J”’I_> jj jbj'j^- ,-cil.^ 

_)J jb»-jJ jl ^>- y_ j jbjlj»- jb»-jJ J a J_» (jU<j ^ i_JLc-l oil; . Jj I a _Oi 

x_j|j_s o|jil l jl*-**^ *iaai jjj Aj jylj ji bi aS” ( jJajl^«l 

jj t^-?- L»j j_j_I ji Oj-Tjj * Cjjjx> jI jZ a^-jj -fA ijX>- b LiJjb' (jib j-lji 
^b«j'l }j>- Aj (J^i Aj ^ l jbibJ jbl»“l jJ ^j*ij A T ... » a5” 

j OAbbj jl J J Jj>- (^UaJ j£ jl (J^-^ ob- <5" -US”^ jlayjl b (.jbd^ (jbbi a O-U ^1 

(jj Jj jj_Li .jjlrfj^ a^-Ij^ o-j_ ijIj (Xot (_jwij-J-l *f b ij^b* 

(jjL->lycy _j a-l»0* Oj'illjl yjij-i JL-i jlijljb- ^l^l^ip- Jb-i ajjO»w» ^yl_jy (J^- * 3 4 

<5^^jlb j a }jX>u jyl J* b (j'b—*jS^Jalii j3 jb»"jJ 0^1^(^bj jt Aj J 2J>j» 

Jap- jjj I ^ lIjj jl_jj (j* aT (^ j5sj J ^ . "<a Jj' ojjijj* a-ljaLlb tOrf _y_ iljS^jib Ap-j j -"p • J J Ap- Aj b j 

,jijl*JJ _/—*J ' (jbj Ja—j^ A$*^yjbj aS^Ou«I (jjl JjS"A j lj^ ^ATjtbA jJ LSjj-* 

bi Jil-lp- AjIOjT Ja-J yj> .^j jjiyjj* jj Aj jj (_jlaJj -Aj (j—A* - l; t-Olj jljS"(jIjb» Ap-j j \ « jl ab 
Ai j£ J&— 1 (J^b Ap-j J ^ » i J Jp- j J la -Li jlSjbi ij-* (J-jPi t£^J I jbL5* Aij j_gl 


1. Thomashcw 2. Campbell 

3. Dehardening 

.(.f) -ijU-i t jX -JLij ol J' a^* c—■' ji U . aj5* j a j} }jA* :timberline . f 



u^-j ■> l** *i jr* b - j^V, J*»i 


N *£> 


■ 3 J~iS 

j-Ul jl c—v! ^^»-* *f c—I ^(1 0^—i^ i£l*i l i£jl£^ji lSj^* ■!»»- «x»lx* aJsjIj 

ji ^^1*1* <■ ij'i I (^Lo jl cjl (^L»i [))£jJLj tSi j aS" to jl t_j*toS" lp’^Jt 

j i A_f" (^ J j—» A_jM C-*(J jj a[f ,Jf*y^ £toaJ jl .(\ ^ ^ Y 4 jij^) xT jl—i Aj aLf O—j U y> 

(£j j -l*Ui (J j-j L" X'ly^ *<v!i ji _) ijl*iS"j_y* jtoV CC-**I axii jT Aj jJ , < T i fc J-<al 

yxJ_i jlx>-ji jl (£j Zt-j ' <^L*j y*to£jUiiji .xlL Aolli ji ...i» * l j (^L»i ojli7 
aS^L^U- b a_jUu j i c~*1 xijj*- <*■« m x x l^jT i. ..ii if ^l^U- ji aS" c—*1 tj) \ C-«*il j .Jj jli 
li^tl—j aSL»* ^1 j c-»»l y'llL iSjj* -!*>• tJ jlx’ x-'jj^ - b ylx^- UjT *■ ■:'* 

■ iji-U* JsfS Xi j J~a* ji ( 3 il-*>- iSbo Ja-»y c 5 jj-* ■!»*■ C/} aT o* j O'-' j' ‘-' J .b» , ' 

jto»-ji if ^yUj '* »x*li-* }y* ^IkUi ij jU»-ji C~*_)Uu ji u^yy JjI* jbi<y 
l$Io x c . « »iL> <j *-0 xij Jl»- ji i£1*aJ|j^- XiS"^ jUT lj i_>^- i-l»v* Xij jLfj ji jlijljS- 
j libl£"JL-i jj ijpry* u;_>>■ -Y ^ -T xxi 

A) IfiT jxU »xj j xjU^* jjiL »- 0 j it i^ji -fa jl j+f ji 

jl X«j ^gaf Jaii l^jji £u_ ji .C.-.S j*“tj* 4-^x xxl 

-a t5t*i Ji Vi*) iijU-T o«Lf ji (jiUJ-.I j li-e-L A^Ui (jiAlS'jl (jTxl £jij 

Aj J-*I Jil J X*i^y* A^lit ijji jxi kifjj; A; tjjji y"ij<* L (jljjlxj^(il^^L* A>-ji 

OXl Aj l»t tXL*^* ^jiL «i_)i £lj A> jjjAj .ijjl^> iQ~k^i««.»i* jt ejT lJX»- li-f-L j,»*,i ,« 

(_jl*LxJ C-Jj-ls A; u^Xj jjfij^LJ i,■ “ ...,» (jUl*i A; C~*_j\x* tlfcAjjf ^jt 
■ A i^- ; *-f j-l' Ixlj ji\ ji .ijli ^ ^»r*^ triljil L ^IjX* jljj 

A) c**^tx* i^t (^LiO- j cJLU cij-i ijt^ J ^0 * aj Ojl ■■ a! 

A-^lj A tAIsL Jtlkj *f u^^*J - ^J*“ ‘ 7■yoT jt^i X_U jj Ju Xi 1 

ojld X l } )y* iti — \ ^ *\ XiAXJt y (XtoU^i jl fj\m { ^g i^Ujlx.) 

ilA^-ji - \^"\ (^l*i (.^Ijti gl* jjjjXt aT• xil; Aiiti a^ y .xjlw «Xj L*jT ji 


^ijU yX ,jiX" 

jjljli aS“ I ^ A; i^£ J-ai aIL* j ^ ^S" aSLjX>- jULT yx* yi 

x xl jy j (itA>-ji \ A L" a ) ^Si jl*^-1 ^UUi ^ ly ji x:—a C^ (jyxya 


ij JUU *J OUL? J ' * ? 

•£ i <—-J jilJ j J j-o j** Ji l#^""^t-J J^" j t——T J J-i —’ Jj I 

W4>jXLS i 1 j»-1 ^Sjjj Ojy'** 1 : ' " ^'IjII < — • <— j 3 OJj^II (JIi~ | l ^ o—— l 5jjl J Jj^! 

■oLS^<j L. » t« 1 ji j y . — yi 0 ->Ij til ^. “ ... — yj o~JJi jl o. » i L— .ijli ol& k Ij 

x^y jly— 1—£” jl i_f” Jifjj—* J-*—i&■ j_>i* jbJ II ^-•-•* — j~* 

l$—*>1 jy~S oi»U_»- ti-e-U t-*j j\Ji o j~** 3jy ^y ^y ^ <jjyl y, isl* 03 jjlj* 

,-Li Jjbl oLT 4j OjI— j* ju>l 3j\j ti«e-lj yj (Jiji y,! jl JrO* iji^ *—jU* j I Cju’ 1—• j iji^ 
o-Oi5”i—j^»J jL—; ^1j?I *S”i j«l (^j jj 0j—l-A.-. f T1 O-e-L JjljT^ jy 1y ol^y ^y 3 -" f ^- c " 

• ijli »1 y*-b <i Ij 

»-*— y (jl^jyT fj £ jisl— ji »iU—I (_£ly *f 0—1 C f ijjf <i£j Oj ji 

y_y ji Ij Oji ^lijl jljX; 0—1 OjTOjytf LJ i+>' J- 3 — Joil (j.0—1 

J y lS^J^ (*-» j y* p— 0 j yW ja Ay*i o-lTyij- isb-J-*-* j- 3 J (ji^b*^ 

ji jt 1 J^jl J O—I 03yi jjM— i J Ijljlf u.l*0« oMbl Jl—i jJ Ojj 3 -^-Jy 

jj oJ-» I O—J *; <*— j3 .0—1 sjjj ijjL<9 (_j1*ijl#. Oja j (jl^llj cjl^ ji 3 JJ* 

pi>- LjjI jT?! 1 ' (“ jS"” J^A *U“ d5J 4j Q.. - .. 1 y^3 j J j* *J ^ jli« Oj j3 ^1i jl J 

jl .0—1 ji y J-S^«.0>- t»Ai ^U»il l (Jjj ^S”i^jl-i^" <\a j* •£ t _ s J—L 

(_5jj ^ jll j4— I J »Oi J— J kiS" - ^ Jj Jjls-Li Q^-^1 Ojjj 

J— j J^lI jA Jji> j3 1j y^j^y *i yjlilj? -Oil_yj *f 0—1 ^1 Ajlj d)1j^!^^>1—»1 

^ I jy y) 3 y^A gOfeL— Ljj 1 j3 i£jy j_>— I - 3 —f I J ( _jS”jj jl j jL tj J05^ jl^u_ I ^ sU5” 

Jj> OJj (jSjjUJ— 4_) (ji'jil (j1^> 0—1 y~*A fj^y*i yjj jl ejli—1 

y>yj3\j Ojj uii^ s 'yj ^y>y ‘u)Ii* j'j^- *i -a^ 1 ^aIj (x-iJj -'-'J J^'v^ 

Ji jl Ji ilj ^J><1 o4i J ui^ ,s Ji j'>L5** b jJ" Oi^ ,J b jIjA jJj-« 

‘T JijI 9 j '- J y y* jJj*" *i (j- J-* - lSUt^’>J J j JJ y ^-1 J- aJ^.1 

J ,—a jiLJp _j *Oj^ 1 -Lij jJ J' ji^ W^" *—i Jo!l ^y L«1 .i y ^lujl LfcC y li^j i_jUoj! <) 
J^>j jl ^Ifc^jlii i t y.y ^ b *—j ji tS Jilji jl «(^1*^-^»>— Jj Ij Jjl *i* j ji .o— Ijj i 
^yS^jjj JjT OjJ’JjjI Ij j OjJ’Jj jl ji *£”Oji jl (^jil^Alji .x>i jl— 1j y ijJ y ^ 

>1 t^yy ji y>}yy ^ lSIj! lS^tJ ^r-* jlj^ -oJljJ^y* •x^S’^y 


1. Greaves 






\ • v 

ji ^ajjj o L l ^ aS* ^jIa-JIj 1j l* j* aj J» > . : . ^bb-dlj *-Aj jlJ oLii**l ' jj* 

i i*i~^ i*^~ «b j««A 1>J Oi-^; L" ails ^itAr C—»l »-Oi tij; IfiT 

cJ \J> .ul jj- jtj* aj *jy *i iS^jl \j*>* c .<*■» > • jj<l .-tjT C —<0 aj ojlii* 

jj_j> aj J~»J ijl> aT jil j' j\J »jLi^l jjj* ^_)Taj jjI a*w js j 

A_j A_S^-Uj_i jJJJ ^yLj Ij Sj^jI LS^i*^ AS*u>^*j ^ Cf) 4 •XSt ^jiJ \j *‘.^‘Aj 

jlji «il/k»ul ijj^ -Ijj—a -aJjj LS'> Jjril LSW^i^ C/J (j“»*“ '“^^iLf* *^ 3 I t-Cilj |J"sjL* j*> 

lo jf !ji*J 

•J—ij ^£jj aJ—ijIijLj kljl^JI jj^i <>. * j£i Aj -^-'Ij'u^ Ajljjj (.j'illj i^jIaUs 

j-k<T ijlJ ki^-lj t ^_ i ?T ...«A; (^LkUij ji^J NL C-lfr Aj aS"^ 1 tXji 

l_jl*l* J Aj AT"C-*<l ^jALS*J j*%I °.T" 1 ‘■i^i jet J 3 ••'■i.^jj'* 4 ^”^ <— 1 T >•*••** 

»LS" 4 J«<<jj sIjSJjLj a»^jj V*& ji err; *; iy t^Ui aS* j j c—*1 ^1—>- Cj-C# 4j Ailjjj NL 

Sjji ji tn<9 j-«a>- j c~y 1 U^Aj ^jLi* jL—j j^bLf j*- aTC—j\ J- 5 ^/■ 

^Ui aT j ^ oLS* -C—*<1 i ».* a] l—» ^1 Ajli 

1*-^ AS^ 4<J^j jl>l^ ji .U^i Jjilji%j ilS'j* J^^ l*\**j) t ii ^ A^ji ^ « ^.jjj ti Jr& 

jl J-^>L>- ^-Lic^-T c-^^U- ^Jjl Ij Jj*- J-^i ^ j ^ J^oi ^UaIL-^j 

Ixj t jj cJl^ cJU- jjjl ji a5 Jj Uj^ jj jt 1^5**j*** (^ULo 

.ijJk* ^JyfcLiL* jj j?l ji 

4ij—<t j* 5 iU»jJ 0 -*pL Jjl jj^IL U yJ ^ULii j** ji jULT jili jl j 

j jl ®jjj jj .xiS^lj 

J_i I a X<j ^jlj^L^Lj ^ ^^Jjl 'jm^ j—2t 1 I^a <t7 j^j jljl—P- 4_r Jj AI^ L Ju -U^- 

LT*^ f ' f—S’'-^* JijJ 9 j' -^J 3 ^ iji' ^.{\ ^^ ^ t <T *i^Jjj lJj) 

^.....il^j Ji ^1 .-C^" k a* - L"i J*A» oljj I Ji lj iJ^- AS*X*Uj Ij (jit’ljJ (jj) l^Jjl*u Aj 

^ -AiJ^f* jlj» J-U Jjj^ aT^I jlJjjjj jiJjvwi. J l^Jj^!J^ jij^ c-kli>- jl -Cj*jLfr 

ij*—? j-S’" Jjlj^- iSji (j~jj y f Ai^j_ «aj- oili jllj aTc—-I ^1 tJ ili>- c-JUi jl Jli* 

a-Ut aili C—*U j^Jaj jjITJjj ki^j ^!S'\j il_pL i^jjjl j>• <AS"ji j ^1 ji^ L (_Jjl^*A 


I. Heat-shock proteins 


2. Vierling 





\ * A 

jl ^y*Ji j'. u —« kS alj»-I jLti a>wjI j jULS".(x« »» j ^1) ,c—*1 e-Li^S" 

aS" I j! 1 _f~ (C-»l (-b J _^Ui If; I ji (HSP 101 jljbP- C-»*J ) j^L“ ^ jl j*" ^j3i iS^4~y- ' J j 1 , 

LuLj JUbLS" O-Li Aj U^S" 4j j^I y If I O-i jO iJCJl£ jl j ML lb.,...; j^lfcUi j/u> jl 

(jit£ Aj J*»J aS"X leijj I ly~ j\J> jl jUi»«^ Jjl yJjy **I .('(•»• oljl£~» J ( ' ^\j$") 

a_S” -l— l_j * ~ ili iU: L-*l .c_ul ol y* 15" j\Ji jl*LS "ji yj^yr a1*-^» J jb ji ^jM 

j -5 **? j tjj^yr ji *r ji pM is^/ * ^ (jMi p-*- ^ j' 

j'j*- kiS^i csLf^jj a* _>»>«> ji (jjjLL* jp* tc—■! cjjUl* sLT jj-klj J-ij 

jl ^j^ljj 0^®LS~ jl l *£ 4; •'—■**»l e-Lij e-L 1 If" T )a~ty e-Li J -)y 

3 ijy (x • • •) (T \ J^^y ^y“ bSLf^'j> T ji~j oJy vi£xj LS — J -f 

AjLi* £^;l J HSP 101 aS" C—«l ei^S"ejlil *—■ila* Aj i j*- jl i£j .C—*1 O^S" j\y s t y M Jj t , 

ij Lf~X"j y yj '*» » ••* - ...» o UJhT ji_l ji A*-y eJl>- x^li* ^jlj*- ^ 5^-1 (jLf-Sj_/ T jl 

j '^'(JjLfl—**) Xj—i 'if J,'. j A—i ' ^^AlflLir ii*f-L C ■ ■*■ I jlj^ 1 

ML (jUlo j* 9 ji *^*i -kj* - tS^ a J?* *i -(X t 

taJ J*J* (i'j^LT^^' ^Ji T) L«i^ ii^^*i ji jjj **>• ^ J (i'j^erj^" V-ji 66) 
Lb—.j (_jLfcUi ^jjyjK* Jl j* * 4 5 ^ - jS* a jj* l-Cjl *£"^yjyfi Jl 1*1 aJjL ^ jT A; e-Li 1 jlj 

(ji' ji J ,j^j lj»- tSLf-L’j>, jl (jil*A*j" j\y (il^jiU As^ji V'A)ML 

.ilj -Lfcl y>~ jLij (J^'j - iSiJ-* 9 ' ^ l (j^ij^ j** LSl*L*i j ML (_jUL*i Jaj|j-i jl j* *j tyy £jjy? 
.c—*1 o-Lij (^jlSjL»> -tLJ jl AjjS*jjjl c ..»* I -(^ ^^A c jljl^jb jolf L*>) 

i^l** ji ^li jl (jlf jLiJ ,iy1 jjSMji*-—*T jl>*i l*^‘1 ji Xl y y i J jZ~*yi y -— : ’* 

y>_jS -L—_Ji C-.-tr C-frj— L C-i^ i^lAlajlj (lSjLjT C-^J (jLfk-^. ji ejlf ^JLS'lj'i 

J A_ili i ^ 1«—t- (jlAia/lj .( \ A^fb S|jljl^-^* J jjJj^ij) C—«l Aiili iSyi-Hyi 

^y &^Ui JjL AST-b—iL ALili A>-j7 .LI—«l e-Li e-li«Ll-« IS"(^L«i ( ^i^lS "J iS^jJj i—j|-Lfc 
Ajli ij^JL> yjj* ! .*.* .(v (J-AU) J*i^« jljLb>-| Jl Ij (jlAjjjj Cjl-b* jl 

oX>i jLiJ All—* yi\ .C— »l Aiili y£~» (^lAiailj ML ^Ul»i j** ji (^LfS" j> jl C —ij J &*>I C—*J L 
4C—»l y .. L . i ^Jaj^ljJr C-**j If T ej ji ij^Lwt- aS”'^^L»-j aJJ ^lijl .-LlL^ Lit ^Lo oLi jljr* 


1. Queisch 

3. Cross tolerance 

5. Pima 


2. Gurley 
4. Sahehat 



' * ' LU^ ^ Li^l^-^lj- I^Si J-^ 

uji 3 ^ j ^ a ^jl L U*» j j -^—5^^j oI ^^7^/lj 1 n -^ j** y? j l>^jJj *—"i^ 

^ \ t^jljl^^ft J ^ ‘* u; l r ij^r) JjlAlJU^ Oj^J i Cj* Jajl j#* 0*>»J aS^ JjlAldlj 

J-*^-* fL-*jl .p y^y* s* i)*y. Ji^* 5 (\^A c\^f tjljl^A j '^j3 

! jl -Cj jLp A^ J |»UJ1 S '($[*Aj 

4j jLLjI ^1 ^Ujjj C-jliU JLlyl d-pl A^UaJJjj >—j JJ, ^jl _ \ 

^y<y ^y ‘jJj- 5 

^XjIj j»-*>xl <; y^S^ay ylb- jx-»y <ily < yd£Lv -t 

*U^r! jxijri J* j?~ L" - V 
•jr* *x!y jit j-s jj»«-* i^Nl OjJi jl yL -j jil - f 

Jj tji-iL liUsjS'cSjj J~! ^Ul^J l^J A-W ^T Aj 

rM y-y* L J 0-jla> ^L*l^ t^jT J XlaJX i^yxl ^y Jaj I y» 

^ ^ T i JU) c—laxX 

TI i ■■■ —' 4^ * - ‘ 2 j^t^T V ■ -lp 4j 1 — 1 I jrJ ^ Aj jl ■ n# jZ3 L ‘ ■ *0 l m^ 

la ■' t 4_S^ L« i 03_* 4*1 Ua—* j j . Xj jl j j 1y X-—j_y ^ Xj / ^ Ubi.lC 1 ja aS^ X*iL 

xxi y^Ly ^ *j y Lx cy_ jl^ ot*LT tc~»il 8-Li ^L^jl (v»»o) j ^ j 

lj jl j ijbhLS^.x i£^y\j~ t^^jlj- l^»l ^ j^ -XmI ojx5"^»j jj *$" 

jULTjil .xxllj ay- (ilfX<^L ja ^IjJl L <—ili* ja lj tiyi;; ,jjji T j >xS" 

ja i SJ~¥. xi'j y- y A* eaUljy b : » -» L Jajly ja j Xjla i_gyi-; yx<yj jliy 

^«j I tx y L>xi» *j AS^yUJlin ja.xIaalajLiJa y- yL>-j ^lyl L 

cst^^- piy' jj w"'” l y ;, 'j j_|y' y j * 4 ^.j'y jy ^jv- 5 

j-X* 1 y* (JJJ L>jl-iTyi Ajy”y <J Jjis'aLT^ ^ ,.. , 1 isy Ij-XUjT ^1 ja ^ - ^ «.*> .aj^y O 

^xy _y ^lyyij li-pL xiiy^ ^ jXa> yy- ijiyu^ .Xyjy aLT jXj j 

.XJfca^y £j ■.:- » ;: . l» ja 

ja ^jjlyjLsj i>lj'a a-it a ^Ju^- ^LaS^Xlaxi (_jxJ^<l y—* j^——■« jl _jlS^ 

as* a y LbXjTy ji (_$aix*j ji ^ y yi y ja .(\ * JL*) ■ v.t ...> l* y *j y>« 

jwjI 4lw> jl ^yaaXt j a-l^ xl_^ ybsll i y ? ~,»yu oja.X^-i^y oU^- xly yjj _y L i-pL 


I. Cornish 
3. Murulcami 


2. Lu 

4. Omega-3 fatty add dc salurase 



j-ij u< a ouuf 


U < 

U-UjT j aS" JjIaaIa jl— a-Li J jZS "* jJ e-Li ^Ujl CjUL ia* .XjT^^* jl»ji a U.UiT j 
.(^ ^ < jl j j-*J_jAj) XijS^ j\j aSI— j a—_ j (_jUUa jJ L‘c. * j Jl£—l a 

3 -*-*j jl C*»il—• ii-pL tJ—L ^jS^L J j* ’ ' & . uL^J* ^-'■'l i^Ua aS", jkjl j~“ J- 5 <^ML (_{Ua 

a»—— j j a5" a y* ^ ^y. i aUw I *i~aL ^1 jA *I-Ul jA ML tsl*L.j t^LL* ji . a j—a-U j*j 
ji a^j —JU- a a y (_jUU j L >•£ Joj I j— c->iJ Us jU jt jjSLit j s -O ^y j*^— j— j 1 

jl*j jA lj ^ I j* aI«A(I J A-1*j j A«^-l JA (^L* A A A^- jj G——*fel tjli* ^1 Ajjj A->-l‘ 

ji !J*}J fjS~ L$l+k^ ^Jjd* iS^>Jj _} U^Taj J-*J liU j£"A Aa-jJ 

j>!jj 1 jtji IjA (^Nl (_jl* j jijA> jj j -UjI—^ u—j apj "j* jj jULT aS"^'U j t^jiLL 

jj+& ji U- (^U a Ijj j ^ jlji (^ jiML i^UUi j*> j j (_j! Aij j Li a—j Li* ji ^i I j» 

L ML jjLa- ^jk— tj*jp* j a 1 » * ' (J—* j I lSI* a j -A 1 ^ j* (_$jil gJU- a (_j\ <> jj j 

jluiS^ jj aJ— ai—IS" jULT l£jj jji UjS"^A>««jj jj.j j\Ji jj^L 

jUJ tijpL a5" XijS’u* jlji jjAjJs j ML jjiUUi 1 _ r » jja» jj jULS^i^UAi j ^U'L^ 

^j_T ^Lo L i^L^U- ji gxSjA «jU jjJ j j( c-*iLj -zj*^ t j*. , -<a. T jj^U- 

^Lfk-*w j: , (jxJjil j^r" -ijU slj-* A^ jjp'jj Cj ji-u csW-jj cS'ji ^"bLil 

jjlo ^ks i^jU I jl 9 jlflijil L A_jLa* jA (jjljV I jl J j£«» a Alii—I t A J—(_y* ^ 

Ai ii^i a jj . a_j— liS - * jI^j j»L— il_s*L j^-5 jl ^IjL (_JjLjT .a jIa a IA ^i L lj^ 

^LSL-fc J>_ a W—I ^jljr* jl Ji J-?j Vrr - c —^ (^ °-f J^- 1 ) i ^JU* 

Xlj^jS" jL —i jlj* J a->T jA j jlfi Ji aL5 ~aTC— il j'-b J A_J— ^L>!l ^ jl* eL* .JA J 

•aj-^j* lL -'U^ jU-iL" Jiljl ja j -aLj^ 

^A jpi jLil" 

jl—Li w « —^ s l^*l (_^UL*a a C ——j (^y-l^lj -A—j i^'l^r* fl jiJ ^ jULT 

f-Afr Jjl jU-S Jl j aL%>v!I (_jL*A tXlT^ Al £J j— Aj— j_Ua> O^U- aS” (jiUj .JllSAjji* 

\°-'F O-t (JL^-— I) ^1 a'I j^j --La -Ul I ji j A .-i—i L A I— I a al j*a A jULi^ ^i I ^jA Ij Ajl a »aJ 
jl j jl - A*—» ^ISslfcAJ j ^yAolS" (jljb aS” f-Ai" j j>- »li jl A JsjI ji Can* J (\ « - *\ J 

(j-1 aS"ajIa JLa>-I l| -A 4| A^* rj jU—*j j>-lj' ja Jj J— (^Uj— aS"^ iUj L<1 


L. Ewing 





\ S \ tf ] > J l* 4 *i *1*^' l/iJjtyjj tjLfiJ'lj. J-*» 

«- I . ii * ....T jL^bS** 

(jfbjU jn jjImj 

i ^1 *^ .ii ^*pIj as* ji a>-j^ b j uii ^b-* ^ii*-^- 

J ^jLo I Jjj y*) Xlyii >y* ^ ^b* ki^J 2jfv 92 / (_jl*Ajl J ytj j2 Jbbl^-I jb»»J I ti^b Xji y fj* 

jjfjjU jm (^UUj <j c-J ji fjf J*ai ^UaJL. *i£j ty_j <i .(\\^\ tjljlSL* 

gjj, ijHU ^lijl ji y*> *j a>-jj ^ T aILl^T jrf j .xtxai ^L*. 

,(\»- V j£t) x l u* jU-i aj L jaJIT £ y^j\£ L« a j i j j (_£l» .ua <j;l j x> o jb-^- 

9 2 £{^IfeAjli Aj g«C Jjlj Ojl—>* CjXi . i ^ ‘-j j jl j*i ^ b JUl y ^ ij lsb.t'.'. CiXj^7 

•(\^A* ^ 'b.^.r'J ^ u“*^J 

jU^u jl ebS"jj ^j\j) aS* jj ^lijl jl ajlhi«*l b c-ilS*- ^ 

jb—;b" 

j&*>"2y cjT *j Aib* i£jj •^'j Ob*j ji 1^>T a L . * .^ 45* ^j*. fl b* £ b^ 4 aJ ^lijl jl ajlbu*! - y 

.4 ** i i*l l yX J ^ / C«jT L ■ n *' J2 AS"*!4i ~ ■ i*i 

jl sjU^- 1 j aLx- jj+b jl J-i jjj Y ^ b V jj *r 1 ^ ^ a ‘ ~^ 

•ji’ji £j'>* ^ j' v” 

4_f jIa^-LILj t_glf» II JLS^ C—Lfr 4 j i 0jjyi l t5^b ojLi^il jl -f 

.jjyii u>- jl ji-j iX*L xJl y ^ 

^ J 1 '"-. ‘-“ y 'ba- u*4^J ^bjl b 4 _jH* jj j CjIIj (_5j...»»bll> *5"(.^Xja ^ Ujl jj 
jb^-i IfJ I a j 4j IJ jX (Xji 4>”jJ ^ & jl y*£ 4j b*i *S" (j'b* j 4X jl 2 ( j£a jb 4 j 

j ajIj oJjj LijS^ jljl *;Li (jfsjb^ ji L r?*js-r- J tr 5 -* 

jl 0^ojUi^l b bl^^ cJl>- ^_l ji .xb^ i _ i A*lS”b^ jJ 

,.X*T Oy* jjy ^yS J^l» Ji ‘<J*bTc/’b' 

u/^ 

Aib-i i^Vb ti-X (jrUUj jJ is^y *—(J^b< At ^y~ai (_$l*43L»(i£j ^jJ^lj yJ 


1. Srinivasan 

3. Peterson 


2. Board 



J-ij luw jUL? ji+LS lj 


1 \ r 


jULT jA & c—i ^U- jj ,v! j "rr 4 ' (-^y^_<—'“- T • j' y~;) 

^ Lj jULS'jj.(\AA?a,btJU _$ dfljlj) .x-S'J^J Ij jjy j> aj-jj f» 


sXf-l; <Ol™t I-—- ' |_jl*Lo * &)y* J i 4 tH ' - k^ j 

^i'x' j It j-u jULT ^ I aS - " ^ j>«_' A; tX jt> a a j,w <j Oj L«>- ,j.x' ay lj 

j j ^ IaJUs^ ji jWLS" ^! ji L* S ^ x ..i-' L?- ^ Axj-«-* ^ l^»—Jl^«. jxS'^ xj £ 

X ala y LX ' j^j L* . Xlo x«I X- ■- j <j 143 ^j X X* y y-3 ( Jj* ■^ 3j ' y* 4 J xiy 

^Ui4j 4 i £ 4jIj y£ & ij\i J y>-J ly»«-° Oyji Tf 4X y»- { ~^i J- 

Ml (jUj jxa s ..- ^>- 1 xx-L* *\ Jji? j 2 45^^: Is La ya .x*a ylX c . I- L_>- 4jLx ^^IL 
tJ-i» a J^lJL* I^j \ ,_£ JJj j A;!.} w» L~*- j2 c -CJL9 ^ jl^3 

k . -C-19 j I ^3 ML ^IaLo \j^ j** ajL-^ ai^-L* ^ y ® j j- j' J j * o^- L*> *\ ji aS"* ^laLfT 


A> XjT y Ji aS"Jj3 Ji\(\ ^ ^ J j->J^J ^ 

4j ^ i j o jji ji la^ j xiL jjj J J j~^ c * > *^ SJ y^" 

ji ja ^WUs-* .j_^j b Oi' o'X^- 4 tJ j-0xX 

(\4 4 \ ) -> ii jj oj'^S AiLi L VL AjLi j 

LS j j j ^ Lj V tc—-1 ji ML (^U^ -o ^ xU- —>- aS" a>J5"J^ aL»-j^ aS" jLiJ 

0-^ ^^3^ L j jjr* -3 aL>-^ /jj I aTi^Uj' 

y jJu j\ w r^o ij-xJL ^i4^ A;L-i» (_^ML U^ oji—x>- y* 3 j~ 

cJ L*- /jj ^ j^ . O— 1 \ jpw JL»- j^ o^ a^1 2 tS^ji ^^y* <iy* ^ 3 ^ aaJ^pj aS^ j ^ y \S ■ 

.( \ \ A \ & J J^r L°) i c_jj jJL* Ail^ A; 4j M 1 Jliijl 

4jL-i oJlI^-A j *J L r C->w" ‘■A & jy> Jaj Il^i j j l aT l*jUa^ 

a>-j^ \ & jl yS'jji 4jLi JilJo»- ^IaU^ aS^- xi ijl-jIj (^ 0^ j Cr^) L *y, j^ji 

jt.} aT Aj fi “b ^ 4jli ^ ^JLu^ J jlp -i-mi?j^ ^tjfc i5" oI^S^jIjI-* 1 

^^ ©wul-Ltf ^ -u^ji ft o 4^1i/^L, a^j,j y *\ AjLi (jU^ JJIa>- 

ML 4jL-i j L L jJl!)\S“ yj\j* ji ^i* L ^.*■•>• Lj^J Ia-u^ 

4 J l^j I flji 4J J**—** Jl) Ali ^J>T A_) ^JJ-^ •‘A-jJj aU ^jJS-L^ A*ij^ ^>-1 jA 

jl •>!> ja .(al4>-jj 1^. <0ljjj ^jUa j£\x- _ Jilx>- L lT ^tjU-jTS ja _> ‘\ » - T J^-i 
i xx-i'a ^>14 ^jX 4 ^ £ Jaj| j£ jjjI ja lj ^Xjo^Aj- j \$ x!_0 taxi ^ lS Il4i ' 5 'x 


1. Mullers 


2. Coachella 






J Li *< U^Li LS'+^ S ’ I J- 


\ 


/a>a-Ia a_j^- i_s-"*i' , J J/* Ja l>aljj *£ UJala j)Lia -Laj (_£L^^a\al ja a-Li pl^vjl CjLJlk-a 

/^>L" U/JlT^1 j ^li j\ u /-L />- L/ j>\ ,(\^ AT (Jl* 3 j) x^-* U / a> 

j *j j_Ja ja aS*"/- la ^c/ jl ^l^J-a/ (^1 ji L^l* J^ 1 '*■ ^>OLtf I Aali^j ^-^a J a-Ua oala 

•^j/ j/ oli^al ajja ‘-La_* jLj f>-j. ^,y>~ oU^a j' ji 3 »i_y L/ (j~lO 

(jl+k^-a Lj 3 fjS jL —j £j/ /J :ci/u Ja-»w« ?/ ja ja i iLiaiil t/jj ,vl ja 

/a I -Ua_jJ C- t ? - /a aj_y> /alia* jl ^ja 3 -d-lila ^Ij/^a 3 'ill ajL-i j^lfclaa *£ (_£lAal»tif" 

jl C-l»- ^ .(\ T^ 4 J^* -\ ^ t 4 Jl*) -^"-'-"(j* J-*Li lj /"L a j*i 4il»lo jl ^l^-ala *£ J_j-A>wa 

ij—i'j j* J/ 3 j* l*// /**'< -^l* I 4 3 -^-lj IflT jl *—■-1*“ j* ^ /LL /■>- L/ 

A-S~ Li l$j ~~*/" 4*-a ^y>-/ jl -k^v« 1 ja JL^ila ^y^aLi-* j AX~aj la I 4 uja_jj 

la/ 4^ .(\ M A ^^pL*-**!) ^ j_v* ajLLo^p ^l*Lo 

[jlo 4 j ,il— 1 j* ^jl ^ jt b ^ 5 ^ £ib f^J ^ 

2 ! ..Aol $ jlJL 4j\$ ^j^J^p ^^LfclS**wU^ \ Y*/£ 4 ^l^>-j j \ V jl J> ^ij 

jjb ^ olLi tJ J* J~ ^jiAlS^L) 

oJjfcLL* ^ L*wi^j $ 5 l^iJ 4jL^ ^UIjj*- a^ $\ i»L^ a^-j^ 

I®4_i c^Li^N Ojj \A j' j~>. ^ ^L*j ^U1 Jl>- aS' ^L«j .Jj i £ 

* ^-Lp L« j* aj J-*>tj (^IfSj ^j\J .wiob jliJ jJ JjU j AJb ^j^Lp 

j' /< • J-i ajj~^ -W>ja 6° ol/j 114 ^" Y \ Jilja <ala 

j I 1 j^O ’""■■■aI O-Li aljl la jAS ^^a ^a ja aa \ j z. ^1 ^3j li^j ^a la^5" <i 

,()|a 9 ( 4 l)lj l^aa^ 

la ^ ^a ^J-a^a Ujli l 3 -^Ij l^a I jl v ~, ■ A^- jA> LaW*!^ \jC^ 

^j-a»-!_Ja jl j^-a _/ Ja-»^a “\ ja Jrr* “J-^-ila ^j^aLla j <^~aj la I 4wlJa_ja ^-ialj _fa»j J_jk ja 

^Lj" ja .(\ e -A 3 \ » -6 l 5'+^- 44 ) /jly 4_j_Ua ijjai liyT i_aj> (_^Ujl Jf-jf 3 /"La 

j' J~?. /■! y L/ 5 J-> LLi (^laa Jil-A>- aS^ ^'la j i(_J J .—. / L>^ k.»>a J;l 

OaiJfclAa la £ Aj ^aLa-^- J ^aa*aJLa ^l^aN Aala a ja 4 ^‘ -a J Tj- t 0 

aJIjI ^aaLa ^a.I ja a_ja>r 3* ^^La i£\j, {j4^j Jj -a Ja-»a-a 0 -l 1 pWail ol*jlka .jJU 

3 /M/ 5 jjJ Jsal/ Ji »J» lS^*/< a /u»ia ^IjjM •(\^^A 4 Jl»j jj^^) -Cltala 

J is 1 -^- l l5 jr~*£ f/j 4 ^'/ti^ jjj J- 5 f® 3 •Sjr-*/*** ^3> <;/ 


1 . Ehlers 




jj jrlf.M.'.S'l j 


\\f 


^y J ^)y j> L.y ^ ^ c — 1 j* Oi' 

(jl^jM yjlj C^Jj 0?\ O 9\pJ j' y 1 ^ Cj jl—>■ -X*jL j«iL jLm<J (^OO^P 

J\ ^JU j:> jl^V b jjj Jy* >' Oi' • c —'■' J^jjj j' cArf L>^jjj ufibbA^ 
oxi Aj^jI (\ ^ A^b) jl jISs^a j jy L Ja^y *yj^ytj Ly aj C^ L> L \£* yyy* yiiz^ 

liyT j; ^b ^ yLp ^ 4 >- ja j yyy y 1 j^> ^ yy by y y ^ y 

j N °6 -^l©xi ^y^ jL**j y^ - ^ y ^^j bi ^ y <^ 5 ^j^. &XjU dJ* 

*yyb* j- 5 ^djiAiib ©Ly*L>^*jjj ^ ^y ^y^i^i^la^* (\ « ~a 


Jzd) Ly aj y^i* ^ li y i ^isy .( \ ^ a a t ju j jyi) xiAi^b ^>jz+s *ajl ^y_Lp -L y^ w 
Li yjiy Ay ^i* y 4j y*^w> Ay y u- ^xii© yy ^ y j ©Ly ^u jj j Jaj i y 

.-La -Li ^tj yy ©LyT Jaj I y< ^ j xL <_£bjjj '^y y t-Laxi 

^bio At j y yu xpL uLjI y>- ^yx & c—L c ..<>l y^ - ^L-** 

j*» b^y l>jj oi^LiM* ,c—04JD J y Jj 4iiy 

t-L^ij y^ij j**i jy? j j l jS 'aj j^j yj j aj y^ j~?, -^yy • y jLi^-i j^ 

©L-y"t\A^A^iJ^jy*pi<»»^t)■w^’i<w<i^ jpLi*ji ^>j 1 y yii^- ls* aix^y l l 
.Jj I ^ jL-i aj ^....p t jJjL y -^i^' i^yy-* ^ 7^ 

cjaj ^j L-^L l cJ^yi^i4 l y 'aj aLy*L ^Uji ^1 CJ^L -ciiy^ 

.(t’ 11 0 ypL-^i) -Uj L*J j! j^- Ij b^JL* 

^l>%— jj ^>l?i (j-A-« t ^xjl yy l^jj ^l^ji owll^ 

Aiiy ^ifcL ^ oJL^sy^jj 0 jl>w oiy 1 ^y J* jLi^-i l y <# 

L y^l ^I Ly., y«^L jUxiTy jl c-^L^ cJlp a; AiL j yLp ^jj 

J Aily ^ yii* "^y^y Ly^A j ^L^jI l^j \ y o^Li^l 

j x^b j y ^y y ^ixj x] y t a>xj ji j A^jy^i^j jLp i ^ 0 ^ 1 *-* *.i^pij -ciy 

cjl*) ^yy ^L>»jI aLyj^ c-jyi-* jj d^J d^j ia-*y aI>-^ 1 L*y aj j iJU 

j~+ —y i^XjOtA—p 44>WJ J J*^- jj 0 v»J 4 j l ..^ 1 jx*l ijlj d-pL ^ily (_>^/ L l>Lj \ ^ ^ y'cl 

}\*yi I aLyI wJIp jj d£j ia-^y a 1>-l ja Ly ^j *(\ \ \ x t^!jiy^> J ^yy 



(W 4 "' (jpb* j u*bj cfb-^b- ps< J-*» 


Ufi 

aJ jj ii-^L ^yp a o jl>«*- uj j> j jl j 3 1 *ilp ^Uj -0 ^ t 4 Jl* j ^yjl*) zj^u* 

J J ^0 Ails jb jlil J « •» !* *iLi |_jNl ^IfcUJ jj \ ^ I A jljj JJ J J J*> ji yu5""4»ta 

^ii y t£jj cSb y^i J ^3l>- Ju\y ^ *ii~i i^^Kj (.si *j -(\ ^ ^A 4 Jl* 

0-i' j' l»jj-{ J-i' '-iy*-* 4_j J^J \-*J *$* 3 j Jj 

(\^A ‘Jl* j (T> Jjk) Jj-i^y Jyifv>^* 33 la —-jj (U£*j jbu I jly»- jJ jjSJby4i& j 

^1 jylfcJ 4C-wl «|xi iiljl *il—i t£*ill (_sl*J JuJ jM ji ^jLll I* p bjJ^ J(i'>. jij <J“^* Ji 
.-Ul*a£jly Juj -x* ic-^l c. J«o ii$ij j-Li ^Lij^ jjj (_$Liz**I 4 j ol jJI 

= (^yyj jj y jlA»j) x (J5~y ijljl 4 j »Ai J^£w o">U- jlo*7) (6-1) 

(f^— ^y. J j * J Jj) * (‘-*3^ _y jj l* j3j ilo*j) 

(ji lj jjr*'-* ‘i. : .»..kJ yLj *£" JJj p"p k;j3 lSJj 3Li (^'ilL (jlo ol y\ jJii (JJ j\y jJ 

l c-*J i( \ A ^ A ‘ jljl^«ji j cjL c-Jl*i jl ^jLj lj 

j&- j} I ^r^ljil j (6 - T ) <J ji «J-i *;Ijl j ijlj>3 lSj j 

.ili I j 4ib i c'>j 

J jj*'' 1 ) i^kL p*^ £ *i jl ^jk- 0 ' ji Ojl»i* jajj <j 

(■Gossypium barbedense, G.hirsotum) pLj j J _ J ^jy *>-^tj^Lji t(x » »• t jljlS^> 

‘ \ ^ ^ T ‘ J^*) C—»1 ob ?y J •p'i" k <4>-l y «jji 3^ jJ lj »_jt* J 

l_j a-Lj I jy ji -Ujl y -I—■ > U £ *j jj> i^~iU a jji J>k jJ *S” jl •( \ A ^ Y& 

ojLi »L>iJl oWlk< *S”Ij>- -(t ° ° ° j j Jl* ‘\AMf 4^I j JL*) -Ujjl ^1 j j,Jl> 

C.kii- y_l *£ C—-I o^li jlii sJ-i J ji pip lSJj 

4jljl^i_* j JU_»-I) Ju_fcl_j_»!- jlii (_5-LJLi •Ail Ji cAb*! j ^'■^r 

.(^'ira 

i _y ^~oi j ij" 3 * ^3* (^1 jj jl*LS^tSj^jkv ojt^>- A»*b *jljJ (ji^^jj ly 

jbLS's jj tj^j 4U 1 , :. .* j 4““' ksjjjTjj .(6-T Jj-^) 4 ^—3 b £ O 

ajj j Jj-k o 1 j$ b —j jjtly| (^UUj »j jo»j j (ft - \ JjA>-) A A^* ^jlai« ^luiyT(^Ijlj 

.jjlj (j«Li ^jIa*) OAi j l*Uj jjky*-* jj {£jS jty 


1. Marfo 
3. Allen 


2. Patel 



A*ij .kjw *j ^\jj jL»Lf 




ij-> J~aS J ^ J-ai 9 ^bj tSjtSjLi ,jjy .ft-Y J jdr 



A3-ji) jjj LS^'S 

A<-^ 

( j, /i> JLj °’A ,:i ) 

yw i^loi 

Jsl-to- 




o*^" 

aUa>u1 


>rA.F» 

\A_rA 

> n -Yf 

\s-\ 




Jr* 



>r = _4. 

n-ti 

>Yo-r» 

< 1- \A 

aJL-a15^j 


Ojl_y> <ti*j,j ^L»f^{ ^-o.J3( <U>li 

^s-^' j 1 (jiijAj" tUj aj ^\jj oLT l>U-^'j oJJjlSb t^j jJ 

a JjL>1_^T ^juyu : jjjl 4P —* jO jj ^L-tfUL 7 J ^JUjt 4 ^ o J^a3 . c..> ^l Oib 4jlj! 


As-jJ \A jl jjNL l^jl 4jL*U jjbo ^SbiL* *J~ 2 yj Ai y 

jl£-il j2 A^"J0-l»bAj ^SbjUj«» l j^ AjjS”0j* j C->l itjS"(_yib* 

/fjL ^Uj jt ji A_>-b jjI .(.a ,£'} JjU ^bjJbuAbw^ jl Jjlo-Lie^ljjUj \° - \ Vj) ° - \ ^ tft-t 

j*j-*) (j-'j j (^'-*-** ^j- 5 tr/ft ^Lsiy*^ ^jf-) jUs^pJt^'j j;j j 

a , A ,.,. > ^laAlUx^- -cJ^ L>^ ^ i. ^ 1 A->-b iA*>-L) o j~f^ jt^ i t A>-jA YY - /ft 

^jbfcbS"". -Uj I ^jl- - A> <jUbS""^jJ I A.L». ^ y\ y yfi J y^ ' y ^ ^ C Aw I ,i,ii^1 J> 2 jl* ^r 1 1 :>-j~- 

aTJL i : ^j jJbu) C—“I -uia l^l l*b j (aI:..^j ^-u£*b ^1 a t i_. : .*< j^aj ) jJ jl 2 jU Ua aJ 

. C~* ti ^yy I t_..A3 y> tXj y (_£ jU*j jl ^>-1 y t y2 ( 2y* (J I 0 jlj o y~» 

Lj_j 1 lOji ^rr^) aL^j j jliLS^.C—^l Aa jlti-sAj 2jy*yj ^-. t .. t J-fli /^jt 
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JaJ l^i j ^>^T t ^ * c r*'-^ f ^jl ij^t f-^T 

Oji4 j Jh*jO» -bj! 4jlj>- jaj *£<Jj^ > ' ^ J^iS* jt j>- L" C*>J l$J 1 

L^ *j Lp*j 1 j^5 ^^jJj jz* ^ (jl-xj*- 

jjl?li^ j! ^jL —<i *& dlj j$* iS^jjj -^i- 

J^*“ 

-US'*iL j j^l^Lo lj ^LJb , * 1 ^ Lj_j] lj (^i>4jl^>- t C** 1 \ y**\ $y 

LajJ ^\ijl ^Uj (jl j (_J j~ju j ^A-^sl i^r® OJ-^ T- \ jl i (l ^AA tJL» j o_-uJI_ jj) 
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l_»l txiLi ojl i Cmj > i> iw!al:-k-» i£j*j (^LfcXjT ^ j ^lijl j\j>- <a^Ij y^ li* c ..,<*I 

jj (^lfcAj_jS"£-j_jjl t5^ji i^J 4 bi—*1 jL-& i— a 1 ~> v (_S_^»J (_jI*-Cj \ Ji J ^tijl ^base L»j^-f- 

jJ cC~^l f C° jjU>- 4a L Ojlj>- ^U-* j— J- 5 1 J^—* jl_>-* *J . JiS^* (j_y 

A- \ » C° AaL Ojl^>- a>- jj ^jLL -J LAijr*" *“’j ^ i_5L#>4j_jS*” jj a^” 

aiUlrfl ^IaJL* liS^j (_^jl>^j -O^j C-jlJjb ^J “**:* *' 

cS^ji otjT* J^) ^y. W~ 7 *£ 

jljL ^*1 y ijLj^ ^ Lj-l* jS”1 .(a*> 0 jSLi A; i$ j'jaSv li'ji 

Aj -bL tj ijl O-ilS”J oiLilrfl o'ilLI ji ^~*) xiL ^j%h» 

Jl ajLllrfl L .-biL jljl 4j A-ji yA ajL»l A-Jjj j' t^T® J aS* J t_il>»il ui^-" 

oa-I_j jL) (-jjik* ^jj jly^ | J—Z'y J ^jjj ^J- 1 lsUojIj 

ojL*T A-JjJ X ^_jl; Jj aT jjJji jjy (Jljj !j L. C-ilT^>jl" j Cubase j <y->'>’■ 
t-iij JAbi)^ a>-^j) 2jS* i-biL '_--^ 1 j y 

aLS'lj -btb a J> > jl-Aj! A ) \iS‘\p- C-ilT jL»J jj Jj L j C~>aI Atf^i 1 n ^,«^.l)I -la-^ jlj L OjUxa 

.(c—'I o-li 0 jLil \ ft J^ii j j I IjaA A; A S' ■XS’ jy* i m f > .J*~ tj , 

-bJ y ojlj J yA**j> AJbi y^ UjLi C-t*>b-A a-A-i ^Jbi A b - 0^1 yP^%* J ^ ^ 

jl^f i_jUoI L O^yj^g* lj j^l ^1 -J^a 1 Ailsbjli"<1 is-jy> jl a-bi 

jl aS" jj c-ll5”L j i_jii»w» (_jL»^i jlj jj c-tir j ojUia 

• Jbl— ij Aj c. b . '— . a . 


f l*jl yjjy, ox™ i$'j? (*'- ^) ^■ 5 '** JJ 8 ■*-* p~- j' 

a jy jjjl jJ o-O Li jiJifji I jl L jf i£ 1*« j lil**I if JJ&\ 

Ja-U^i» £y*?yt jl ^jl^ j C-*l oAi KS^Jai ji \ •c 0 ^ ^"base 

jjj *»-j3 *£” l5>- s j*“ •c~*>l» a»T c—o <j j-^l r ^ L (Jijj I Jjl jl Jiij (j-^ai JjL 

iS^® jjJ j~*£ (jkb AS^jJV^- j 3 t.i ' . T .i t k_-*ib ^1 jii (jlfcj^SLl -U y (^1 y Xjlj (J joS 

i—--1—<• ejL jjf ->I J y^if X}y (£}J 4 y*jf ijlsL* J oiyA iS^.L/* 1 AjJ LS'ji Xjlj 


cr®'-* o*? or*; y**>. j* •-^jL ^Ijil ^jly> -v*-lj ^ 

ui-i* j y.^y ox™ o*f Oi' or^j> ^y* J ‘■^-'1 j *“yy or*^* ^ lj* tS^ 3 ^lijj 

L ^U- 4ik^ <i& ji »yj ^U-u/Ty ji *f c—>1 <A»j ^ 

ji ^ L ^aA 4i jjil jl .J-iL Jj3 y -uTjlS”"t^^Lil jh (.jUojb jl ojIal-I 

.Xl»xl ^jy ) iIah ’ww.ipm.ucdavis.edu jZ^o\ cjL 

Jlfcljf ^Ujal i5UkjLi 

jL?“j3 4(Jll» jljiP ii .Jjjli jLi L J* »jji 4a 3 yt- to jlla» y+j (^1 y jl*LS" i y*W. 
cjLj ji ,^jj\i jLi ^jJLlj ( - jl*4i1j>- *—‘I y- {S^y j L—* J (_$L y »jj3 jIj 0^j*~ 

aApii ji ^tfy c~»l (_jl* t^y 1 or^ •^y'u* # LS" y+i jy L *i«frL ^l^lJ (_jL y» 

jl or*; ■*L‘^ <i £~y jili <iL» (^l-uil ^•^^jLu ft» L v** y JiiL >iSLiil oL» 

Ji ^OlT .iyi, gj^** *i, tSilij C^-Jj |Xti^ T ^ U - 4 -^*- ! j' I 0^* J LKi 

(j\yt ,xl J* iljju* oi J l+ir _j ^L>jl L cJl^ ^1 

jL-i <f -iijj-it i»jl»wl *yy jlj 0^j*~ jl ^lijl J [**ijf aL tOtA^JL* ^jjl jl <_jliJ>-t 

iri “ Ci “* > j> J™ jl ^U 9 *k *i W"i” (ji^*j-* 

j* ^j**m..»w ^IfJL* ji L«l ^ yC° Ij ^ 

o^ J l ^iy^* ^j - 5 ^ jl j*(<s\** j* »L^(jr*jSjl^ oUL. 

J • L*H Ij* t^Li xS*^‘UL. jIaoj jl y (j* 4TxiLoi ^^-1 ^ jjti* ^.1 t,jly 

jL-i J-J olj?! 4 ?" 3 »jlil |Ljj| ylXjTW JAi L C —.1 3! jS”(jiL» i*Tji V 

^ y*\y Jjl jl jlsb jljj (jiL^ ^lj jfl*» (ji J^Ai Ij j-< 

3 j 3 Li ji^\f a I ^ A . 13 jLSLi*- j 1^** oL'bbl j ola^ jx* jfy (yiy*i I ^ !** j ^ ^jL f* \ 




\r* 


ci? Jjl« ^ jl s^liio.1 L ^(u'frVH'. fruitsandnuts . ucdavty. eiiw) c—1 ^ 
jL_j Ja4W^^1 ji lj ^ISjl -T* .C-**l fl“Aj } 

-ijlsjji* ^£-o j»>- U.jl* < V"? * 4 *' jJ ^-o i J al r ^w 

MlTj ^p>- ^3 f, . ■ *M ^l$^l 4>* • Ajjli {£ y" .»^ jL— J U jLj AJ ^ 

^L jj c(\ ® -V j£i) x^yA xij *j LijxilS"*' >J 4*x^?! iSjr ~*£*-L J^L 

jb.—LiJl j (&_"f yJoi) ^j^x-wlj ji ^ Ho..S^Lj ajj __^iaj JxtA> jkL. ji >_■■■* | (_£*—* ^liji 

•-^-ur* o-xV, Lsi-Af (N • - \f J^- 1 ) 

oi* vC>- 4^ t^ji j 4 X>j^ C—tS^^j L j} JaI»c* jjkll* jJ (4jll—*J 4j\jL«* j o^-a 

«jjj <i o jWi fXi'* lS^ -> j ‘-^jb jL jIjj ji J5~ajy ^Ijj ^(i^jLajljj) ,jAiU j-* 

J^JL* ^J’ 0*Jt j Aj °jW‘! Cj^* J* } Aj ^jN .^jIjJ jU U j~» 

.AjjIaJ L» j^t ^jLj jA* 4j\. T .,^ j j jl>* <J aT fXS"ftijl Lr A*j \ji_j cowl 

j*ij .Xjli jLj i® £ -? sjlftbS” 

<-1j j J i—Jaj^ji j i“ .. if Jjl JL. ji -CijXi^ 

'j* jl AX ^ji I J l ^ ~*~ " ■■' 1 L 4j -CJ (j I j\ j 3 -i—i C..,,^l^j; a5^ X5*^^* >aJ ji 


^jy 

L j Ja. JL jl^ ji ixS^jL-*3 ji \j (jjJ j* >jji j jj— j xLlj_y_ j xL. ^jjl; 

i S^j-i j- 1 "*^ tj*’J^y j 3 y \ l/J 4L ^•' A —-*^y ax*jjT«L ii£j L»jjj jxi J i < ^ s ijip 
jLv J L» Owl »1 £ I^ib j i^U J~» i^Ia^aL" aL jt aLS" j axi Awl^” Aij Owli^i 

-LJjJ iX*J JS"aSL ^jk J i^le^r-i-j Aiij Jjl JL Ji jl»LT lS -a1*j (jjL Il_ -r i JJ 

o-ibj; oNT^l* jlS ’"ji -Llj-i (jjl jj »x*i j ^ 

jl I^j I jib Xwl ^®l5j! ^>L^I aa] Lw ^jj I J>"fllj .XS^j® aUu I JMi*-l XI jXia^ 

((^ o _ \ ^ J_^>i Ju) Jx» jlsL ji .xy^ ojI ji Ad la' .< ji Jjl JL ji a 5”xiL ^L »^ 

aLS^(j jjJ jb J axi AX jjl^" ( Aa«wj Ji j Owls'” j Ijj lj Ai^xJ_y_ Aj ^jlL^lijI Jly^ 

■ (\ ^V6 4 ^x*jj;) Xklj^ ^jiL 

j ^lalj_sl Ikajw X,yAjjlS^yj tOwl X-flij^i. Jljj^A xj jj (_$ljJ jLwj J-'®! 

.Owl j^Xj j_J Jl ^jx—^jljL j yjLjj ojw ^jj iaxj ji ax/Ij^ ^JjblS^l^j'- Jjj_ji5^ 

ji j-SJ j xJjb y —a j ijj jaL Xji^ xJjj (_jj-—*jS" jl»L ji aS” ^.Ia JliJ^ jj 


1. Bakersfield 
3. Vernalization 


2. Yakima Valley 

4. Bolting 



<J C 4 J A^ y* Uaj'U-JIS"* Aj a ya 4 _J 1 -L)_jJ (^IjJ l, ^~ k *'j^ Aj i^Lb J^J Li 

dwL^ j oJjL* i^Jj 1“ j o«Lw<j i^Lfc(JL4ljj alS"*,il..*** 1 «laj Lr* C>J 

■Xj^j jjlS"*jl*Ai» 4 Aj J^-3j jiS^tdjj3 ^_/* jljLj ^J-AS Ij ->j j-i^aJ 

^£*15*b 01 ^^ ‘ ■ -■‘ jljL aTx 5^^» 4j jJj l> . 5 jj a> <vijj jl 0 ^~* vi&j j -tL 

^ y# ^ yS* Jjl 4 -J \j>- 1 ^$VJ tfUfll d-P*L A?* C~*l Ajll—* j ^l* ^ ^tly jl j£jO j^J 

J|-A3 jLL j ^ lj Ifjl j»*l J O-Li Ifbft ^S'Xyj Aj j>Xj> y\ Jjjil aS^ 

a£*JjjIJj I j X . ' .S ",^a ~lJ y 0 yy 4(jU*» <J j!b fU> ljb(JLi y **J~*^ Jjkl--* jj 

0^-L>^ ij^jU £jl .J. ' . ' . S ^<JL* oail>w* jj a_^-* iS*^j*\ ^.1 

C~ib y (^IjJ j l £^iSJjj *{ bdj tC—J ^jUxj -tJ jJ 1*1 C^l J>- ^l> 

,<J1 ■■«**! jL JjlA>»-* 


oUf* ^5 Ifrw.J"' I j 

j-:' -Sj^is* Jj zy.J,** (j^Lfj jLalf^lijl ^jt isjj (jLfjjTlj 

j I ^— -..Sjo JL* j^y* ^iii Aj -J —^jk i ,5_}**^y*> All £ Joj ji J_)J J Aj l_j jl jJP Aj a Jj -L 

( j >£ aJLiS^T-Ju CiiiL ^;jl* aJLiS^j*j*J aWjJs .-Lib Aj y j* j'™-‘ 

ji iyyyi Aj ^1—>■ jl jj_l ^ jl (Jjj J^i yS—^u ^y If A S' LH—»* I 

\ i jXs‘ J J . Jjli t^—‘ A fl l a , * .« LjJlfr j I 4 I I U—*IS” ^.jLi Aj _J wlAj^* ijlkiv* ^Us J> 

Crs*-> is~* Jj -9 * J**'/ ((J 1 ^ jjj f^J 1 ) ^ ^i^^J 1 X 

(Aj L jl jjNlj) -ia**^J* Li ^T . t * ^^ 7 —,.*a Lao./*“' 

jLc-T ijahiw* (^Uj _jj_^j_jij _) LaLo ji j ^yaioJL^ a £ ji jjj j»U jl ^olT _) j j'i 

\y j t J AliS^ (jA** AAJ J Y "\ AiLjl Aj k_jj _J (j^ AJLtfli Aj j j* jJ j J j> 

lSX 9 j-* j- 5 i J-*-* jj-^ 3 -^>- a i->J (iL^iLTlj jj jii 

jb—«j Jj j jb—;b Jj Lajjj jjjLilji^. <_$L4— j* jj .-ti^ j^ju ijaJbk* 

j_jl«-J AjLl-iLJ (_jMajI jJ JL* j_)j aJj -(*\-Y ) C-*il jZk\i^ 

(Y , 6'\ jjj) jr'b-j'i YY jJ jb_«*j j> JL-* jjj j^>>L"jS'j (WY* jjj) jjj YY 

c_*L* \ y /a jjOa- (^4* J_jl) (j j-j_L JIxpI J (jj.jjj^ Jjl) (jjL^ J'o^l ^ j_>j Jji> 




xi j kw *j jUL? j 


wr 



4»>lj ' -J5' jij 'J'-« 

iiku jj j) jii ALlJ TP iiLel 4; yjjP j £jll» jj CaUU 1 _ - —j ■ j jj Jjfc .P-T J&5 

.JU i.thwn tfUjjj jJ J i.aItam ^Lij jkr ^jP t ^U-l i jh SL«_j jJ 

J jJoj jJIi t^Li!y>»- jj l»j j iji'jiyi olj—*i jjis *j 

(_jl^^>j_p jj iyy^y'~i 4_ _ jl>LS”j aJ" C.J A^-L» •\A « ii» A^j ^1 Ai \j jl-A^-iJlj 

J i fjfjy* l f'S.-i* i J‘.jiJ : * K - tr*+* isW^Li ^ • c —' ai^^i 

< ik'._« jj-i I j j a_S* c—«l »-Ll «oo (a*-j j ^ ^ y#- lj^-1 A; iji jjjLil j*>- jp- 

£j£dj^ js» ^ <j&J^ -(^V6 y) C—I <iToil jjj Jjl? Olj-Ai" 

A^jJ A.flla. * C-pljj aJ*5)L*» Aj»-j»j- AnJlk. L (jljJjjA Ij l-A 1T« ^pljj pNj <a > <.» jjPjJS” 

U^ ‘aJU ki^i ^Ijj ,Lfvi^; .(vr J/<jj JLl rf° y/Lit>r jj iPj^- / 

^jjj j*0 xJL L oo~ i f* a ali*.• ^1 ji j b „.»j ^Ijl aj c—*ji 

jj aT iyyyi K y^—>~ C—JJ UjS'aJL. «i£j ^'jj »LT ijSs-y .xS\j» jifj jJ 

iX'o'/tf'kJi U Li t-l» Jjji Jp'ijjli—;lj jA^IjI j J l*J jj Jji? (j-Ul sLjS^Li I ; ■ .‘if jl^ 

:jjTkjA.y.1 y.j aj Ij ^'jj jLtLT 







ff<T> fTir* C(f# CT 9 







- j ■**? 


*< L^Llj 


\rt 


^ <j*&~x j °iy <j-<l—»■ ijijjj^ <4 & i y* J*<aj XlL- <i£j ^Ijj jbL? 

^ijjl jl *(LD) xJu jjj jULTt-cil j, r2 —j jlajL* jl jjj l) j^ 5 


jjj 

XjS'^ jjA alfJ - L' .—- fr ^L_>- i y^y^yX 4j 4 ^aH—i ^jplj j jULT4j 

L j«* ^lijl Jr~y, ^ ^ y^ {£* xii£ (SD) ^ ali* j £ j j j -Olf jZfclj £ ,y\ ^>*j jl JjL* d^j jl j J j l5 ^ ^ 

■XX—X alias'jjj gy J f jSjjx 4^11 p-i»- Lj] LSjr-'jS'f^J 1 j 

* 6 
j jiLa t^liji y y i y.y,y i • i —***'1 ojlii* tod r , ^ * ^lijl y iy^ys lr o-O 

^aiT j -dU^^yl ^ jj a-lj ji X& cilji 'j fjV ly.yjX &^Uj l" «LTj C~*l ^IjJl 

Ji aL_f ^Ljjl y\ ji aT C~*l ^jS iyyyi jJL" <0 ^»l—>■ ^UjI ji ■XS'^yJ 

j->) ji .c—l elj*A j-^V L ^aiT y} *?xS^ LS *‘-dZ'-iyZ t fj^ a yyyi & 

■ XS£ij~j lj (^yAdiS”"-dljj'^* a L^"iJJjJ j^S t _y c ' y -~X.‘ I^UJI Ujl y* 
jl j I *£Xij£^ j\yiyyyi jj\jtXx*u ^X alS^Ji <J^+j ^[xxAy y tj'jhfi- 

jbi^-ji ji i^j\j->- ^jIaoIj*- j eXy* oL* <jLj ta-tt- i y£jX 4j jljj^* a1*>- 

-J>_^ajLll j^L Ji jli j'j»- 

jl jl»LS^ y\ ^aK”jlaj is^x- jjjii jULT t^ Aai5 , jit I jl* j y ^Ij ^r* i y.y,y* 

J^iLi 9J £y \ .C--I y jl y>~ jS L‘C->J LfiT ^alS' jl* j J jltf C~;U a^ 

J ^■‘j^J-^’'•cy.j?" ‘jLj’ V .jfi f+* 0^j-<ii>*-* j' tijL-; 

ji *£" 1> jMj J f jSjj-* J a jU^ i *—j ji aj-A>- ^U jl tij>J 

. Jjj J(j^ jl«-i Aj *]*»- jl 4-b C -- S I^J*. - »(j^l-* 

^Ijj jULS'j-L .ijb C_*^l cJjl^jl- _jiii jl i jtyy* *i aJ -“ l^l jbL ?Sy* 1 

^xL jjj 4T(V_*\ j \ »_f jSLl) -l. l^lji J l_l I Ji ij-*“ JLil 

j-ij (^J-^j jj .airfj^ jU— jIj ^JjIjI j ?£ cS^j^ i 1 'I d'^ryj' 1 J* J-j txlli 

tijt— *j-^ *«■ : — ’ La (6-6 J-^-a) ji L j^i ^Jjj J-ali JL* lJ pl jj jULS* 

jjj iuljj ■x^jy' fUvll \ (JjaL ij* (ilj* jyl j 1 Jjj sL'jTjjj Jajlj-t ji (6-f J^i) 
aJL< jjC-l jj jlftLT j jj iy^y 1 *6- J ’lj (A- l ° ^1^6) \i£x>- a*J {$j ?—* £ <j^L-* ji 

LjbL-T jl jui” jjjLlf ji b --l" j jjjl o—«-»l jit I jl J-i c—iji L* 

^tjL' ^£iX* <; xjl yy' jjj ^jl j^ a jlti-'l ^l£i» jljjjLlS^.c—>1 j_y*ais (^l* c ■ : j^j; 


I. Long day 


2. Short day 




jjj C.-L S 'j syyyi iUj <L? - p-i-i Jvii 


WO 

j J .XsiS" jjJjl_j*“ jLj L j (_>UxIjl Ij C-iLT^ jIj jjj jl> jl Ij xLS" 

‘(\ *-\f 3 6-1 J-£i) J^L- J j ^j' a o'. j>~ O^-Ji 

jsUj c~»jUL» zy*y y>^ y}y J_5sJw a »Ij^ ,_x5”lj 

^fcll j-pl J XiS^j* ULMJ Ij ,ji^S""l J Jjil y y-A* jy £^-* jl --^J^ jlx~• j ^L» j*“A 

j^J 5 t>.' 

^LxIjA-^ i_£ l ys > ^_p 4-J Ufl + *H_*j li^j ^jf-lj j |jltoL5^ ^ y yyi 4j ^La- ^lijl *—J-pl 

<> lSULo j y jrr^" jjj J./"!■ i_r^ J* ^ .XX_s jlS"jLi <j}jJ&** 

(_jj I (^1 y yd .!>** ^IfJ^slj . C— .j u jlli* 4 j ^lijl (_JjlSj Lj (jljj ^xS"^ j^“ 

J- 5 LS^y 1 ^ J - Ui “* jjj ;Oji y~» flij' -ijij iy>rj 4il-» 

\y_ j i X T...J jlS^jLu «X»w o'JIjI -kjl jm Ij ^lijl <ji^ .XI—s jlS'jL- i£'_fiy ljI^j j*l 

ijj^ jJ /j~*A OjL«^- l*_j*J jl 4jli SjJi jjt J-Ji w l. jj S jL**J I+ 1 ' jjPX^" 

cX?"LijiJLS^ji jS" j^h* ^^ )y* J jjj ^lijl 

p t 

ijljj »5 Ll-J ^ jl j*- jLi L jj j j' j^j JL_« jjJ .jjlj iy’ri -^y^y 

ijLfcLS".xif”i y>- jj uS”j~»<j £ j^i.^ j^ ^jU 1 1 jl (J-J ^5^> * .,«I ixiS** 

.-*jjli i^jlSjU jJ JdL jjj c~^jiUj<« aJL* u^ljj 

o-u*ijl_Jj *— S""»tJj!j jL_i xi ^?l-*jjj <i ^a-US"^1 ^ iy"jt jl y* 1 ** 

i_£l j> -Jaj 1tljX«l lS*^^ olplijl jJ -C-xl ^l^lji-b* ..I t 1 Jajljrfi Ij (_5j15^jLj 

v_^l ji .d-iti xaI j?*j jjAoiS”t5jl->rl xJL jjj ^lijl JsjI jj 1 (jjl ji 1*1 ic-rfl <—j jIL-~ ^xS ~xij 
r- j! jjj ^lijl ijJ^-alj jj 

jj -uS^^Lijl t _ s -A*j .jJ jb jLl »b j$" cS^jjj 1^“*^"tj !y Ij^-* -'i-^ ^lijl y 

jl£jL y Lslji>- jP <; j X-Ai^y* ^c\j>y*x t -j y~>y C-A5"”ojlii* jb 

«jjj jj ij* ^IaLo jl j _/,i jL —j jj"VL ^LsljV^- (_jLj-i»jP ja ^15jl ^1 , x~ .. a 

jjj XJl yy ~dj^y C~i5”ljX*l \i&y>y yij tlAAj^S^ y] .XXj^j* i, _ .. . ., . jT 4jli 

j ud:—a j_T"jL —i (j~jlj 4 ^“j* *j ijjj jl*LS"j XjLx £ty jV~: £ 

(_Jijj jJ_jXJ ^ 1 ^ *.'■ C ij Li L j»J ^lijl t J^J 1 ,_^-®lj ■ —L> j IA 4llj - j^i*P 

Oil ijli ^yi j^r* oi^ J j *S*<_jt4jL-« .c-wil ^ . ' a.i 7 , j -w* ^jjLilyw*- y jj xJ y i£\y cjj!x:« 

jl |_g^i -C~wil 1 j._)-" CjU~4>*j' ji iL j i^5jl-if 4j l*j-“ Xa jl-j'^li«lj jj (jr-^T X-w' 

L$—i j ^ . a.»_ : ji j-S^> jlj tJljH jl oj~> 1 ^ x^jI ^ 1 jL j ij jl j5” ^_U^j aj j LJ 






j3 jj jJJi J ei Lil»ul oli I j 1 ^ — f b.ialfr 4 j C—-jLI* (_jljjj jJb ^Ijj C.M, 

iXX a _ji)L (jb l_y* jl • J e ^jij' 1 ^*i L j-* aXXb- kli jl ji -b b j (jj C—*1 ^1 ^ jj ^ I 

jJI jJ JJ-iA~*^ 4j -bX* Ojb^- J '— . -...1 ij1.-. V --' .^la;lI jJj jjX^- j^ C—*1 L _j-* ^13 jl ib j 

jL j ^y^Xj l—.&L-* b ^Jt j I ^ij Xb>- Jaii 4?" iji Xfcl j>- ^ 'll^xj jl jb—; l+i jb—j i 

( J-^l^ ^ Y ^ V ° 4>3 ji a-A>X- O^lb^ jJ Oji Ot-ljj t Jli-® jl jl£- 4; .Xjl^ 

OjS 3 ^.S b ^ _ P - ^j j ’ > ,. ~ *^ O^bJ ^ ..id. W i? ji 4^* 4 j iXo i _ —* I jl—— ^jli X X>- ^Ijj jl 

o X»w» oNb 1 ji *£"jjJ ^bjl ^ m .. i jUj I ji .Cjb ^J. I* IS*-Utf ji ^ i J y~^ { }/* jS j -Utf ji 6 ° 

-b j—» ^13 jl ^jb*a I b i 1 *-^ ^ J^*il bjlji ^Xa jJ a^lj^j J ^*—“ Jb^X.“ bSL)^ 4 X-bi ^ aabsi—l 
^j^-jli iljj jjjl *J XJbila I^lj^Jn ^^b^b-ii ii" ^y-ljjl ^bu .X-^ oaUlX ia jb-^y- J -fX I J 

,^*1—*- «“4b>-|l 

Jb* ja jb jl jjijj (_jj ~~»£ jb>b* ji jl jj^ Ij ^j^J-x* “^i ls^' jl>bS~ 

J-aJ ji iiai jr~* .C~*»l (jLxJ_^ls jS” j 1 (JJ i *£ i £ C.—S 

bNl— 4Pjj_< ji O^^j—“ L^jbs'l <» b »b" jjj J -bij (_jj^jb 

tj- Jj j>, L$^. jjj f'jj' jbi j*\ Ji\ ii j\y> ^gJuO' j J .ijTc-ibj; ^ J X 

(JL-*) X>- O-b* b 4 ^i ji tjr^b^" jfi' _)-“ — ... ? .. < T. C—*! tiSbls 4 - J _j-ai ji 

j j»> (jbjiie j LSj^bb oijT j LfijU-j c—i" j jl^£b*l jT JJi *rc—J <jjl“b b S' 

*' ^0^ jfta) 4 —-"I -b* I j Ji* Jj ^ji l S^ji Jb* ki£j jl jjij c-ilS^.c—il 

j J C—’I ib j jb—; jbjl C-j*^>- J> *S“ ( _jAbb» jj C—*1 j^-w* j (Y o o o (jljl^*Jk j 
.-b boj J*- Ij l-bfc J-« b' jSvl* 4 (jijJ (_yj iC—J jbibl ji bJ^b j ^Ijj 
b5 i^r 0 I Jl “bb j J j-i^> Jjf-lj j O'lA^-Ib* jj ji e-#-b abs"^-blS”4ijl y ji 

Lj j3 jl • O— * I |_jl4J _^U ab5*"b j^* - jl j*^* b <Jb* O>^l yOj j'r J* ■>/ 

^Ujl Jj-jl . XI . ...ft £^b<9! Jb»- ji »b»w C-*<|bl j3 Jjf jl jl* - 4) Silib-I b^ljj (_jbi; 

C-lTCilj^) jjjj jj 4^^ J (xi —k “bjS^jjj) Xjli 4 j b>ibj jb—j C . — *I—>■ 

viTLi- 4_j jL*j jjI jj j Xjlx j xiS^ xij (jjij+j) ^bx* b" x 

jj jlftbs "jA 4 S' C—*1 ^jj LfT^ jbl*l .-bb (jijljil jl b>jjbJ—flU- U Xj-i^ «Xlij?"jj 

Ij bSib j (_sj>- j jj jX X jijj* ^jX'j 4l>-_ / . i jlj bS^jj b 4^ ^ybb b;jJ jl ^li jl b 4_jU* 

" U ‘ > bf J -(-r*^ ,, |-> jjj-rr 1 c -r i; ‘by®"^"J (j-l^J “JJ S ^ JJ 'jij ‘-^bf* X*^' bS>~^ OX-4; 


1. Dobermann 



jy 1 ^^ j *y jty* fcL *a Aj tj - ^ — " J_oi 


^rv 


L^-rO^k ^( J 'v ■^—'jl ji •tjTjjj (^LL ^-i>- LjJ ^l3jl c-il/L 

jLl->-l j3 J 3j~-j jJj- 3 J"^ Sy u* (\ 0 - T ) J^* 3 Adli'. « Jaj I jm -Ujl^fc) Jjjlj 

j' jr^ijV Ji'j') jr*'V' j^b' .P j-JJ Jjk j->- ji .c-iliT j'jjjL^ 

lSJ; Jj> " *i (o^T y>-tjl) jr*'J Ja-'j' j Jjj-i(_y* ij'j jULTj 

^oL j jJg Jjy 

j jlS"* L -lJ_^ 7 cJ-Lfc L *5^c-^l jJ 5^4C-*»I jUL j J-lS^45"*j! cs^i 

-uiS^^a C m I ^ 4d\i \a <iiCj (JLw ^5^I ^^JLj ^l3jl ,w\^rL dwvJi# cl t& 

l ^JLj ^l3j! j $CL-**»I tCL*i-^ aJj) 

J} t^-lls - * j\ <£jSj, Lj oUx*#l ^JJ .JJJL-A olj Jjj 

L*l 4^ ^5lj y> Oil *'■^-*"1 **j> jjj t£Lr! 0>^ £?*jj j <*j>* 

q-ul 5^iwJti c3^-b sJj ,' Oi' (_5-l*j j .C-ilj (JiL j (Jcjj-A» 

i -r-" j' 5 j- 5 ^jy. i>-' J' 5 -3jj ^ c -*’ 1 ii J y.yy* 

ryM*^■ i J'is‘ '-*y a ' <5y^Cy J>y o-JJui' •* 1 -’l?' Cr“JJ 

j j! j lj ^jA *£ ^4jL«jI jI ol<i,T, t .J L C.■ Jwt^ (JlJi 4 j l y^ A 

j3 *£ c~J ^ i t y , jj <y.yyy* c*-*3 ^ xiSjy* jl jMkj , —*' y\ 

, y.u * U 4JL*«l.Xl ; 1 ^ " C^^w<-.i.) ^_I y. t t li I 

j3 4jL —m \i£*i jbhL_5^ c ‘ ^ j' k_*Ip! ijl4j j ^iy£xjnj3j}j> 

(4iU ^ 

C . — ■^ 1 JlJ *- 1 t,w ' (J(JL* f 

jj .ja,sLL^»l jj j' j* i ti'ji -Jj*" ji 

c**»! l-iiil <i^j jULT y y 1 ^jj *^i ^^ ^ ^ iji' 

i>J JJJ Jj^ j' • J- 'V<y^(_S-“i-*-> J-ij ajji (J_jia 

C-M^l ^^-*-4 4J«iL ^%j jjj J^J 3 j' ^aIj j$* La jjj J^J 3 J>\ jjfcl^>- ^l>wl jjb *■> 

i^J y“ yr*? J i • J jjy 43 -C-il »3£^jSS> is~tJj j 'S' j' Jj 3 ijj jL~! SSJ^ 

Ji .Jj-i jSj j} I—-i J_jis> OjL> A; l jjj J_j)s lj Jj-i ojU^il t ^i..» f> J j' -kJ,' 3 

oUi«u! j j*' <3j 3 < — 3 'y 6 s ^"6) o-^ l> <Sjy j'6 ^ Y o-t> a; cJU- ,jil 

J 33 ^ 3 ^ j' jSj jjj J S> . 3 yit Uil jUj jj |_p»4i£"C— 

t JL^/L ^Ij!-ljL> jl J) UjJj j3j <J j!iP J} i . 1 -^ -Ubl^ja^- j jS 4j j ^>SS' C-L*»lj j>*J 


*i 




ox> <i jj5"j i jl*LS^ jjlijlji l jl_^ - lj a£"j j -i al^S^j_>j J^l= c—<1 ^jN 

■jli ^l»«jl X.ijjX *-J ‘J J& jl (J-S AjLlj Xjj- l C*pL» Xj»- 
A-j j_el ^wjl AlT xJal oX^vj ^yAXlT j-isJ jUslS"^ j^lyi l _gl^..\'..'CIj C~**4 y>*** 

^IScjb .c—«1 o_)Ui» (i_a1^v* i_jl»4jjS^j ^l5jl jj L^JxTlj jjjl j ^jSx_j to aj j jjj^_^s 
lS^*- 3 j ^y.j,y^ l) ^ f lijl fj^y~ l$ j-»j l>' l *-~* '"^ 'tj jl x l jjplj j Ajj$^ A»JUa^ j c~i5" 


■>y. 


»lfi 


u?!^ 


oUf yj y jjj XXT oljj I 

J^L-i A_jfaJ_j_) ^.r.... : _^ ii£j ^ jjs jl Ij 1 £ J^ 9 Olj—*J Oja ^ ^1—>• jlaL^ 

jLiJ IJ oljXo Oil S’ J aJ l J (C—l CjU-L. ^ .la ’ . ' j AjI j5o j ^ j £y-& 

olj-i-J X jL-^j-* jili Ij »LS" aS' X jIj } yrj jULT jJ lS^I' 3 )-x< lS^+* J £yj ■ X-JO^y* 
j I a; l»^_j £yy ^jy jl 1 ^*^! 'X'jIj jJ ^ j£jj J* j -^■ 3 ^ b j> 1 “‘i A 'S 

— 6) jji yj> jy K . {y*y^ 0 ± 4) >*^ yy^y* obo?- x-rX - Uaj> l^“ L)LX 

^JJUvJ a] lx. jj jj c—olj-jir aj jULS"(_jj[X (jl^. t . ' . 'T lj jl ^l^Jli* .c—«l (jjj> jjl Vf ° 
jl i_jl (J W ji jX |_J jL j jlXt* -C-^l oXl AjIjI ( ^ ^ ^ ^ c _ o ^ 

l_j^^’ J j jb iSUaJ aS’” .X jl j j js>" Aj*V j j Ij J j-~^ (_jl*Aj jf 

Aj I jl r ^y*j t£ xjjjjj* JJ jX li^jL jl jX jlx«j tiyi* l y* 

j<* jJ Aj yy jy) R/FR ^ 1 jX <—jl y- Jliil Ij jlj (_jLa9 y_ I y^y* 

jIjx-» l^”j| L»l tC—«el | /x jjX»- Xeijjsi- j_jj R/FR c~—j .c—l ^ y l^"j_jj (jj^ 

L . - -I CA^Xj ji iXlS^jf 4 L jjxxe Ij Jj J j^ j3 j^i aX*^ ty^i J * 1 X^“ Ij j-e j3 j^f jl i_5 jL j 

txil Ojx j jl ^jjlS^jl (jIajJh aT. c-»l \/x jl yy^y.j R/FR 

jj jUL-S"(_yil-lljj" -2y*y ^ /x ^ j xIjja j 3 jjj R/FR c-—_ 

»j^ll d—jUj j If^bd i^jlXlA^L^ l jjLe^je jj!5 Ij jll jjR/FR olj-jX aj U |id£"lj j ^^3X0/ 

i j5j Jl^ j J A3 X*e j^e jiaj Aj jl y£> Aj .X>^ jlX I J j I Aj J yO^yj Ij j^J ^ ijl^LS”" 

i jfle. jj{pyA jl OXjj yS^XLA FR J y yAyyi Aj j^l5 C C -. w l i XsS' jy iS^A^' jl ^ 

j ‘^y “-jjX> cxf^^yja jUw! (_sxxi Xjlj j aS" jULS^^ jI jl^ ji xij jl l-j ‘yyXi j o;_jj 

( j\+ty\j Aj As^ jj l *£" jl>- (^IfcAsj^ilS’" ('—X jJ yyX Aj .Xle ^l 3 j £j J C-»-I_ ? XjI cJl>- jj 


1. Smith 



*; L> ui 1 , -r'>*^* ur** - y*v>- J _y- *_£* — 

^jjjLT jLj (_jljJU—9 jj Ij iy>- -L-L*- j jLU iy>- jj j £jj jULS" 

jl AjLj jl <_jL>-I (^j^O J aS”C—» 1 ltH J> cr^b i>J • XAJ (J* 

■Aj A-i jL—j ^ I j> Jjl C-j15j CL—*>l jjSw* aTCL—»1 Saj ^j V j^JolL**jI JJj^t 

(PFD) O jl 2 |jj jljJl Aj^L* y yl £*j a£^*1^*A aIT iw^»l> 

jj ~uiJ Ij c>*jlij Ijjp®!^—*jfc j (^clLa ^^d)>X)L aIS** Jt—^ o Ij o wti ^ j 1 jJ ! a> ^ l^S^j 

olj-i—A j Ai-ita j .—L j jn*jjis)P H l-xS'^a ojL ji g yj 'mmi PFD ,x£^y> 

.C—il-5 J-fcl y>- jjl>v* aLS^jj l£j~ ‘uibi'-! J -^u 4 -^y LJ^r— 4 ^/i i * 1 >f‘ J i J 

ji.'X* oLl^fr Ol jJ I A«»- y J 7^~ C ' y j2 j l» 4il y ( y> j jj \L.. y ,.f A; aLS^ (_gl j .V^'* I j 

l»y|J j jli <_jL$ij.jj ji *£jl ^i- 5 LSjb~! J Ia j*» jIj j^yfrljj j> 

0, A*- LT. -C———jb ^^ (_^ La a>- L**> j y, L jl? ^ La o l—a L »cJL L L* y*-^ c -c j** ^ < **. *V L 

C.... 1 jT^L j ^\y j2 aT^jLaLS*" 4iL A ^y 4—^jJ /^•Aj Ij ^jJ I ^ A^ijl Lj (^ ^ AV) 

. Jiii—jt |^^ L R/FR i jfi jaa *xJ y*!^* cL... tiT jZaS'J> ^ d~——> «aJ y*^ 

^;LaL5^ Aj O——i 4 Jj — ^)L<h-i J j j^ aS^ LaLS^ aS^ i Oi-IaUL* ^W^A jl 

■ACL— > j^LaS' La A>-Li J wUJj ^-S"LUl Iaa Ajla-L^ il — lfT ^ — ^3 j,5 a5^ 

^ / o-AaL 1>> o wLj J ^ h • •>»-* jl >C—w^l 4. CC .5*^» C-jLj^ aT ^j^ R/FR C-—1 j 

OjJ 4 ^Lao ^S^j’L^ y 02 £ C-il^j^ R/FR C——J l \£jy j Jj aS*^ ^LaLS^ 

jjj d)L^^ j^ R/FR L (_^jji aS^ >x * j J t i I ^ jl tS 6jj J j~j] -? asL^ 

Uj L c^jlir^ j^j Ij y*i y R/FR aS^ l>- j I j! aT ^ £ A; IjI Ij a—^ j3 ^jj I jl ► “Ao^{ o^ ^S*" ojIj j^ 

(jLaLS^ 2 y*> Aj C.-*»1 VIj 0 I R/FR aS ^\£jy 0^-° ijt) J^ i jIi-L^j Ij J—i ^jJ^—*> j3 jl > 

(^IjCPAjI^jI ^I^A ^glfraljJl 45"C — *»1 2y* Aj C — *»l cnb oT R/FR &(Sjy j lJI^j 

■^y , Lf 4 ls^u^si 

_j ^.. - w; , ^j ^ U JJNj j iS'jyo Jijly* ol J-ij Ij J /^j 1 

aS^-L i _j j I lAlSy* Ij (^jIJLj jL—j FR J ->bj ^ ^ j"J* 

j Jj.lj-IT) ^yjJ a^-jS^«j-« jj^L^- .ij; (_jR/FR (^Ijb j*Js jl «-Li> 

gjL_o ji , t . ; _i j j (x •«• ^ jj _> (^^a ^c-jt* 

0 - '.J. " — 1,- 1 L-j^xiLy ji V —j if ^y^Jj C^blj 4 ob*- yLL^j 


!. Kasperbauer 


2. Hunt 



JUij Aj 


\f ' 


©jIao! J?LL jj jjb Aj 6L* (_£l^>«JLa L <u^j ULo j.} 

♦ ddf"4 a>-I ^TAE > J^JAj 

^ J T obd^i ^jmb ^ ® w ^ 1 b y*^ lS b^;** 4 J (j!a:UJ5"^1 $ *j L<j 1 d«**<j^ 1 j Lj 

lS^jJj J NIj All-d (^bLo .d—id d j jd jy jl y~+*f jI^ jTR/FR d---I *£ d«*«I idd**ijjJb 
L dd j ll 1 J&J I^d j*J J ^jj ^ / Y (j 1 R/FR d-— 1 *£ (_gd»dj jd j jj Li (^l APj j^ .Jsj 1^jd d*Ju 

Gd*jl*-* ^-A; ^y? y^ j 1 ' *y. \ /V- \ /*l o"^R/FR d—J 4$"c-oj jia (i^b*- 

ls*^ Ck^T °-M ^ d--J jj! 4^^^id-jjia L o-ij (jU Jill j,} *£^ l>► ojd 

Cdj jLj <^14-* b^ - jl ^y^A ddj (jl^ljl jl ij jU —j *(\ ^ V^ cob'^* > J d*^l) jlJj dj 
^jaJ ?jjr j ^jPjdA* (jl^-iiS^lj jJji d-pL ^ljjld j -Gjb ^NL jL^j R/FR 4TJJdS^» a^liol 

4$"d~*l ^ j\ jl y*S" jjIS'*jaP 1 R/FR ^APj j^ jd> J*i 4$^d..db AidI^ 4 >-jj -d*jd^» jl>L$"" 

j'j^ 4 iA >^H (R) yy j_^ aj d—J (FR) jj^ y J jy j~j j J^l o"^ JJ^ 

^iaL R/FR i jl Js ^U \y jJj ij d-^d d— 1 ^Lb4jlj>- Jl d-oGl^* 

^"\y j d-il5^Oioj ^^ aj oly^ aL»j>- jl ^dj* b ^Jj (jL^Ajlj^ 

45^ ddj J-5 A^ ^jI>LS^" ^wldid-^J j j ^5"li ^Lb4d>- OjLil ^aLS*^ 

(jl^d-J otAidl jl ^lj tuup CjI J>\ y m \ 'Zy^y* dij lXi jb ^ jUi» iSjy 

j l R/FR aS^^ jjt« o^Ia t .uiI jl ^j-^ dij ^y j d—*! R/bK 

3 Id*J jl Jj L PFD li i£\y dd^ j ji$ ^«diL \ l*\ Ij \ /t 

d*.^ J aj j dl Ijal jjj FR ll ^/a^Ud*»l -Gjb j-j j jj odd 45*" 

<jL* j d—d j^L Si y±K* oJlz>w* c£l-4^'b^’ R/FR dydlj Aidb a>-jj .^diTlwdj d—i i^IVja R/FR 
(_^b ^ j^ aS^ ^jbL5" (^L^diS^lj .ddL^ft l^j I df" ^L^jd-I b<J ^ Aj It -op 45^ di^^« j^r^* 

(^Iaw j ^.d.,.,^.^1 b PFD Ob** **jy d.-j L5 ^otiA^d 1 A>*_d j^ c«-ipl iddS^^» ddj add J^dS* - 

.ddLl^J* ^IaPj Jajl J^t L A—J lia j} 0 LT 






^J*4j OjjT ji ^ i A a^jj ^iiiliiil 

p-s* J 3 J o'Vj^ajK-o *j *S*(_54-J» j_j»- « i L 7 jlxi* jj jS^j 3 

j f » » ,jji lSW^"^* <Jj^ 9 j 3 (PFD) jjTj» jl_j>- O-J-i jl ajliljl .C—'I (_$a jl-Yl 

cSj-; ( jL-* j -a_»-I j jj 3 jj jyj* Jj< PFD j) jj> y\j Y»° 

Jjia jj ^J4—» * . 7 .-j-1 ajlj ^~ 0 y *p J-ai jJ *jla iJx.l, » J si-S v*•* “ aal* xJy tjlljjy 
jj (c—l jLj U*-lj jJ ^kj ■* - }i L?J 0 I J 4TR s ) jl«ylj Y“ ° ° ° J 1“ • “ jV LSU^"J^ 
jUL_S” (jl_J>J J cjT ij ajaj <1 J J ji aiUljl jJ y (ji y .Ail y ^ 


ji Jy'S' * , * . T jl xi* a , L .j yL" ijlxilijl .C-J J—* 3 j— ^'jj 

R ? Jaj 1 1 j3 4$^ JjLi»^L^lfTlj jj—® J j45*"C—*1 ! j£t j2> k->U<3 ^Ia—w 1 

iJ^A—>■ ^i. * .» m . *7 Jjj j— ft j.3 <T -LJ*Ij **?y .C—*1 <J1j ji Jjj \ o o o L ^1^ 

c - d.i T olI j j1c£* ^I <cSI 4S - "^j! ^ i j^j (PFD) JUi j y y dy*j t 

jo* j—* j 3 jyj-* y »* 4 jja»- y»ir-uij_y- j -uT^ jy 

ajj j «jj) ^J 3 oLo jl»-uT jj j xX ^Ujjj jj .3jb (PFD) 

L> ^ j (jXL* jl {j, jL_jR s _^al-i« ,c—*1 jjj ji QjtjL? ji Jjj^SX* Y A jj-^- R s (j^-'l 


'aj.J jlaL-* jLa (_jUjjj ji .jy’lxj www.ipni.ucdavis. cdu OjLi jj jl y^ 
0^—*j Ji'j 1 3 ji\ y^'j' j' y~! jL —i O^—j'j Jib 1 j 3 ^'jjj R s ‘J-^« jXL. j (Y- ^ J^X) 


J-£j 4j 


m 


Ali! 2 Ay y . Jjla-Li ^yAjy J 4La*»j (ji^ ja ^jj J R s Ol JT^ y, b <_b^ • > -~**' 1 

a_S* oyj 0 £ ji ylo ^1 .<?* cj^j^aS *i-pL a\jjj R s ob —-*j aS~ 4-iL 

■-*"' y-jy J ^*o J-ai 3 ja 

i_Aj^ -(R bjLiil) lS jbwl J (R —•) iv~ ^ '- ° yjlj -a jb zjyj lS-C * 1 3 jy ^-—*— ' fy ja 

.w...^ jU^ I J/2y y 1 Jp*b j CU^l y? Calja J l^J j£iyo J a^iy jy ^r^'J J jbLul AayJJ t(_£ jLijul 


R = R + R 


rfjUil 


(v-0 


Ji jl jX« y ! aS~ JU- Ji tC—*1 ^jlj A b yy> R s -Lpji ^ ° l^J toLsa jj j 4i£j ja 

■-^jy J -^ j 5 N ° ° *» cJy^ jj j 

a- O' ..C- jLjjj ?i±u* a C. . ' j ^W .* yl ^^-5". _ ' -A a- a y»»] a .- y a.- ^ .. A T— * 

tS'O) -L-tj y>- i y\ ^ilc., » .* Ajjlj aj y*j a jS” ji yisl ^la-* <i^j , ^ . : a t ....* yLL" jl-bu. ajb 

TAjb ^gS.. T ^ .1 y^S" tj^ili J ( C—*\ }y*S- j\ ‘X~**jy*- .v^ T * A^il 1_S I y^u! 

,*yi~* y^‘ = R X Cos 0 (V-Y) 

ij 1 .A7 -^ * A*Jl»1 j -U^y 1 ^ . .AT ■■■* JJ^3 Aj aT C--. 1 IjJ* ^..A T ..,..,* \j Rj 

4j ^ 0 ° A; 0 <S^^>l50t <T41^1 ^ 4^-^r .C —*\ 

^jj I Ijj J-b> .(Cos o = ^) c—Rj L ^t^lr C—*1 j$~p 0 j t 

A*bl jj .(\ ^ VV ' Jt** 0 Ajb zyrj O^t-j lfj^_jl? t^UsI y*? l5V^=’ j}@ jl-ti* 

ji u Ua i j j*a>? yP jp j?y> {J- i rAjy*~ a^" jJ« aab ^ypy 

(\ tY> Lrr*^ J* <jlb *jy ,>.' ob^l •^S' t y ^bJ. « 

.ciL 

tWa° y 1 ) (Ty -S«ijy“ ^ l —*"' (y^-* (l* (^a Jjl) <j‘L—*j 

yy AsUiil Aj yy*/ i ^ C~»l y}y® ‘,_^b-i a J* •*b^y iS^y^ aj (^j^- 

Jij~y.) i jb j'y j^-* I ja ay- c..»i y Oty Cy\ j* -V^;y jbj ,jjl ja aS"U- j I j! .Aik-» 
ja i_sb«^ (jL»_«l jj ^ j Ay*- jIaa* 4C-**1 JL*. jj j y_ yalijS^ yl j (^ jl-14* 

■^j' 3 jjj yJ 


1. Cammpell 

3. Connor 


2. Loomis 






0 Lo" J ^ J iSj J ^* jy *""' f 


\fT 



XT” 6a) UyLiljf i Jj Li j jjj <ukio ji <ij(jjj i^Juij y ^.-«.at h^>yj> olj-utf .V- ^ 

.iw imra jujiu v° n 4 jLi 

L_j! J _p) jLt ^ £yJ Ji J~JjjjJ- aT '. “ ■ i - ' iJ J' ) Ajl^jlj 

^Lslyw;- yy 1 d —*1 jj\jjd t^SL-i o ji .-iiLr^ ^j^p J^-i ^ (^L-i x W& 1 

£v_ jL" /^l j j jl j jlji jtw j 1 j j j j>- >—■■ ; ■ » ■ '* y ji J~i j jj- ^ jlj jj I j j aS^L^j 1 j! .XV /& 

• J jli jj j jjJ_l jJ jLaaj 1 jJ Ij > y- jl Jwt* R s u ~. .*1 JLj j Jj (jij^ -da 

0 J Jab"^A (£2yof- Aa j2 J~aj^a- aT C . »■' (^OjJ j* ujO A jL$J 

t j_Aj a £ J^sLa ^L*a Jj Jj-aj y 1_JJ ji- J <y aLoU j C—aI aUsI* ^yjLsljij- y> y b y\ y 

■ C~*l C-pLa \X “_ J3 (_$' ■ ■ Si * I A; 

la j>)j>P J J-ib y ('glyvf- 1 y-*i\ y I _>wL>xA Jyjy- AS"" 1 J. 1 a/ ^aI^IA ( j^° J jO 0 j- 1 ^ (Jl JJpl 

j;Lii- uIaj y^j » £ ^Uj jj j— ij_j>- i_jj^p j pjJi> ^ aLpU j c-aI AiJaiA ^Lsl^ju^ yy 

O J-a Aj jjj J^ls yjju" J ((?) jU^T Jj a_ij_p- C.,..»3JA J~j£ y lj C-pLi \ X CwJiS J^ 

( / * 

J AJ C-pL A)lj J J R s jjjT . J jljj^^A Jjj \j Ajljj j R s yi\y\Li j Ajljj j ^-AI^a jlUA» 

R s jIj^a to^A^A o*^LI jj -ij-"^ jj?*j 0 ££^ a "“ <-J-^ ^j o^j?* j, j4 ^ i3ij^ ( -^^-' 

^i-j Y“° ij Jj- jJ J*- J-> J |J—*1 jll —a j jl yii-J o Li—J La ji Ajljj j 

a^l'^ (_gi j^p j£-i aj (jlL-l xX'/6° jjJ-^ ji *-L_i \j j tC—^ jl 




Juitj i&«. * *^* aj ^Ijj 


UY 

iO^L gji\ ^ljjjR s •'V^d Lf » Jib*' (ji^'-r*^ u*J* ^ Je jjj Jjk j 

-C-wl jli-j ;(xi ysjyJ \ o J^ai jj 4$”) ijtL* j~iaj 

ji>. iSy) i jjj Jjb(0 jJiu Jrf'jp Ja_«y j~»j y l5-v*jj*" ^ * , * , * , i J J - \ J a 

(c^wl j>* b*ny (_£-!--*< j j>- 4^y jl ji) ^JAj” jl t! j> ji _y i jJ \ <C® il 

^tla^ -l>*1 j aS^ C-J «* Ij jl-Lia o<A^5^\mJu 1 j ^rJa-^ j 

d (V- Y Aiil**) ^ y~* j >13 glJ J ^ C-iL ji yy'j 

if 

cijLlil ^tjlj jl ll •\*S‘ R s aS*" L$y) jjj isl ’Ai nl aj cjL ^Ja*v u^lj R s 

^L-i ^ La ^ —■ ■ .* *! l>- ji ^y J Wi ^ i^iJ^ (->^4?^ K ~^' ^ a^wj •‘■“■■^ 9 ^j-^-iJ 

L <yb^ is^r- 1 W'T £j'y ^ j " ; _h °j+i *& <yJ i' jut-M objj^”" 5 j-*^ f ^ 

. JJ^iL Al-ili <^Jai.7.>v^ Jl^p UL> 

Oj y^ J* .jJl*—A l& L aa» .«> ji jll^ji 1ft 4j I ^>- J tjli* jlj^P Aj 

jj'y^y i**ii_j>- j^i •*j-*is‘ j-^*~tj ji dS^i>-1yj o jS y 

d-p-l ^^y-ij" JJfls Ji' .x^_Jh ^-l— jL.-.j ^ j<^ tA-i-lj c-j^® 

J-u»w j j^ji jIjj Ji'jl ji aT^ jTij^i OjL^- jl ^Lj- (jyi J»-lyi iji^y 
J' 5 ^ Vr 1 *i Ol><y b (j^bi LS^>Jr*j ■ a ^ j'j* ‘-AAi^ 

j ' 'wWJ 4T ijJ^y OiU I 4 j <i5^l>- y—» 4(^5 J 7" ,,a J^ - Ji o' * ■■■» j ji .ii-iLl iy- jL^J 

ol^iy—^ y^y cu>u 4S - " iyi’y* (JL»x-l ( y oLJl*p ^ I .^JtL a—« jj>- c ■ 4 j j uy ^ j j 

jIaa» 4$^ -UiL 4lili -W*. y .Ailj ^ £ AS^ la*“ jl 4^" Ojjj 0^1 j~a>w» 1 j J i_r'J i jj 

0-^1 On>xJ Al5*^y Ojljji ^#A—j|y^ j 4-^J^J ^ 4liilyl ©LS^ ki^j 4^ (J-L^ * 1 > 

«^y jjy j ^i>»* *; 5 ^'jij ‘i j^iS^ j\j 4^1^"y —j 4--^ ((j^ij'jij) jjib^j j^t° 

4liliJ i J. iJjj-e Ji ^Jji (J-Ly* Ji ‘rrl '^'jtt* j " • x ^lf 4 -‘-j Cc'j ^ 

jr^ JJj ll -U-^P J 0^» j J> Olj—Aj 4 S^jjJ Ij bLS^ Aj)j Jj 

0^yUw« j oNilw jl i oiyi ji' ijji j> Iaoj^ J IaA^Jj A>ij I 

.cj^ iaj j 2>£j Ojj-^si aj Ij jy* 

a>-j£ L ajij aj j ^Uj jl j ^Li^^A>- jt> L ^ i**« ji (jx-i jj>- ^JLaJLt c - . i^ 

Ij Jj^* 4 jiu» y\^-*\ Aj ^| ji jjl j~*? (UV) v^ljjL* ^uoiL" ji jJL> Aj 

jl ^UwWP J (Y A ° ^ Y & ° <J^ c5 ) o- U a*«j jl j ^ oj A>“ 


U6 


«Lf j v_j1 lj L f L r J U Lj j j aj (►-** Jxi 


< jlj ^ jj-J) xf^ l 5Or*j ^a-* ^ (j^"^ Yt 5 - tA« lsW^TJj^) UV-B 
A; jX-i JJ*" | A | - , -- ~ f ° ° - Y Y “ lSW^_^* Jj^ 5 ) UV-A j! jjlaX«> jiXi .(Y ^ ^ A 

J jj> tc-«l ju£” jLj Iji-ij Aj jl Oj L>- 1*1 iX^^ ijy^-y j?* j o 

c^^IlS^I^XXaIU'V-C jl juS'jJUV-B j/y y^j^l jc-IUV-B j! yS jT 
l> 3>' I jjJ j3 jji J (ji*_jj\j Y 61") Xi jlj l5 J J^ 3 ^XiS”|^ x) jj" UV-C > X 

(XlT^y* JJ^" W 1 ^ jl 4f (_J j A- a , “ I J i^j{LMy\ jL*l y~* Jjl* O^Aji*-l ^ -ijlj L5 J kj 

JM Orik J ^ oUUj'jI j:> J_*j a^T ( rJa- jljjl* £—*-0" uij— 1 . 

>' jl juJ"jL-; j~*j ^a-* ^^iXj ^* 3 ' * ■ " * jlxiL* j ^Aiijl ^Jl .jjlj (xjl jLx*^ 

jlj* j jltjlS \ 6 j' ^Ui jl Ji {J JLm y \^^Xl jjl OwU£• ,_£*■»* Iji j <x*vl j* 

^U"jl ji xOjj>-) o»»! j£jy@ aS" x—*1 Jxl Oi' ^ ^ j''' xjIj 

jJl* y\ jxl jl (j^j »i jj jl Or* j ^a-“ ^ jx*«j jl (J-5 ^~ix* ^jwlj A*il (c—»l jl— 1 1 ^ jxS"" 
^OjiJ) Ur'.jfjJJ^jJ^j^ 1 <Sy: lS^XjNT .(c—I j .__* Jjt) xi^ jy* yi~*3 I j 

jjl XjN j— pLj xl*j jmi J °^1xx! aXlS^ti^^- jl ^jL —j j2 

• X_T ijy^-y yyj ^ia- LSj^—i i_r^i li'jJ^* | x - , -- T J\s" l *r?J Oi“^ > f 

Ja^w« -kji» Jlj I t ^ ^ Y 1 JIj - J J -O—»l XiL aX»X» oMIj 1 ji j jj __j jl eilxxl 

4_S^ ^ j~^ 1—3 Ij x l*j^i jl o^lxxl ^l^ 3 " j* xU y oXX* O^lbj C i j 

olix* 11° xjL x^ j j Y 6 (3^!*-* \ cJl^j^ ®^I-a jjl jl ola x l j l ^L.1 y 

J yJs ij \ ^ O A*^ ji xL*J y ^jx* •*X-«I ^laIS*J ^jjlj>V ^.1^ i^l - oT jl 

jJ> JpJ j jL»-j j oii I cJ^—d^U jl yS> Aj jZ~£ 
J}-I—* jl a^l. <?"_>*> I <<l) ^jl J J ^1 

.^~^-Ju ^1 jl jJUn ylyL-l Jj jl ^lo-WP* A^C—*»l A-^j^ ^1*^1 JoL«J ^j 

jIjX* j jJy Ij y is* aS**C—*» l owij jyS^l oL lj> 

J-JLa jlu£a yl j^>- ^1 C—*1 tIj j 1 jl j 

AjN l^_j CC.-.»y -Uj jli-LjN- jfi\ J^l .wUiLi AlJ^lJC j j(L*ty IyL*»\ A; aS ^^y 

^NL t Aj N yj s—^ JrC L aT C—*»1 C—-j j Cj'&Jlk* jl ^ j£Lm y\ JL^\ jjl 

-Ub 1 j>- -LwLiiw-^1 oJoj Cj\^j>-yo jl ^jL*«j 4j yL4l» i^ljj^-* ^uL*-1j 

aS" c—l DNA A; o jL->- J t jlfciy fl^UP ^o ^I 


I. Lambers 



jLmj <i w5 ^4 -' A I J 


hS jjJ^r^" cS^^-r^ - -9 8 ^”i_'~® 1 ^' Ji£^t 3 j? 


\f 9 


"y - 3 y*^s° J-v>r 


jy 
j' 


(_£_yo«._.. j . . »m 1 j DNA OjL~>- .(^ ^ \ ^ t(jljl^<>^ j '' 'jy 0 ^ y ) ■* Jj - Xj 
oWLL^> o j~*^ J J> < -r~* J Jjj J jb ji aLs Ja.**_y ^ jji-ij iS^j jb j 

jLij c~JUV-B ^•‘■*■■»" aj ^ j~*zi Cw 1 L>- (^Ijl^ a£*?- fcijj idfsj l>Jj o-ii 

ci5vjJ A; ^jZ^j O-A-t k aLS~ii5ij j ojj^J ou3jl» b *^j A*-ii a£*.>U 

Ji-V 

J jjj _P l>L>> C (_r^H U>b-J^® ^-«-"" ^ c W^w» f^jl k j^j ,^jl 

y~j ^jj-v U*** c^ o_j • ( ^\\V 3 b ■ ^ ».**> *» K~y 

a>- Li ^ 1 Ju*j j - Xii ^^a xtjj Jj 1 ojLpLjj ^1 aS - * ^JLL ^ ^ ^ jp UV 4a*^ ^j U* 

.-LlS^f -Li/J ^IaJI^jwLo .jjall* j} & JJjl^ jl 

^1 AS**C—*1 twUa* 1 jl ^\>- *£{jzt jl UV (_^lfc^llu3 Ja _**/y y&>- ^1 

Lfc 4>-Li ^L^^JLi-j jA y j \ jJ> Ij j Jj 1 jl T ...., fr £ j,s UV ^juj ^ ^ C^-pg y&*- 

jSl ’) ^jil-9 oL/ {C, y^t~A i^J*. J Lfiijlj k (ilfi ^IjU aS^ .c~wl 

j^ oL/jj 1 c-^Ajbl.. v » t .... j> UV jjji ^j)lj cx.7.,..,tf» (IfcjjtAs j U>Jw jjjtAs 
aj j i Jl J-^nP -l^LUV (J^-^ ^'_-v' jUbLTijjLrjL- 

jLislei y o' j^~ *—<-i»- (-5 'S^iJ^ '^-r^y ui^ ^ t -*~^y'' o J)^T 

. ~c_^L’ ^ 


(jl&UTj) jy OnjatiC _^j (J 3 ^jasij jilauj ji ^it.t,*,.? £y 

p t.nO >-tJ/J aij^S^ ?T_S^ U^ji 3 ^ ^ * ' L ' (jl yS 1 & t (_g ■ j ^>- ^ i tn« , M i ) 

2j>-j yj yj> jjlj ^ooooo ij^oon (_5^>-j-® Jji? ^ 

^‘,«i*' 'j' C~»<' j »jl-C' Aj j>- jj _} ilrr“j jJa*' _)> ^—■>■ J ’^Lf 4 ^—*—^ J j 1 * - jl 

■ g ■ - a y ^y>'jX y - tjl^T.*! ij ^iU y aJO ^IjL* A . 7 jl-Oi .Jc£ ^IjLx jl 

.0—1 o-ii ajlj jlo V-f a!jU» jj *£2y^is° 

r = £ * o x t£ (v-r) 

^jhJ Col ( ^S^.a. ' .I...C T ~ ^ jl-^O 4' AC ^ 1 J -^>-1^ ji 7 ^ 1^^ a-A^t ^aL* ^i , »„j R aS^ 


I - Tcramuru 


2 - 1 Jideinn 





\TV 


aLS* j ny I wij'stfLA j ^5jyI J £-ij»-iJ <J jty* , ^ Tfl * J-Ai 

(JjL-j ji j ijb Ak'j jT ^Uj L c~-l » jU y. uJlj tsLfcSjij jt _j -c5> ^_i<; \ L' yL*> 

JjJ &/*\ V x \ ° * Ij c- jL‘ j o' tc—nl o /^ A lJ ° /^ ° l>- _j LS" |_5 l -Lj l jl 

jULT.c—-I (°C + YVt) y—»-y ‘(ji.^\— J. ‘—‘Jj*' fjW'T O^y ‘^k 3 j- £yy 

ji «L-T"Jb> jtyp aj ^ _uL ^ iSjy^ 3 j jlu-i* 

j ^L- j^l oL 1 y ^yy« y Jjjfft ° 4 » /^A ^jSxiS’^kLu jlj~» L jljl jljTyL. y-y \ V 
L.c•—' 4jl' y ^yy y Jjj \ o o o ^J^lS"" - ,1 . : .^jy- R s 1 ^/j cc—-1 j j' j^> -uS - *y» ^-i:~.*> 

^y J_d? L M . " (JjL j jt-kiL* I yj t-0_y vI_P- J*> <1 jULS" i\q iaym j^3~j ji t JU- ,y I 

•X~^y n-sby -Hi...a L^jl jt^j j l y*j ^la— j£y I ‘jjW’-* yj alj_j£” 

ly j) ^ ■■.«■■■ * _j x~ •. ft ^S""i_jly b i_iLu jU— I y>yw y 

_uL ^-y Jyb ^.«.-~ y 9 ^* - oUil lyj tc-ty <j (c~-I d^i>- j ii^»-j5”"L$j 1 *_>■ 

<*iai hSL .c—' nyCjw ^ty* *i^, •>*i'H <y.' *ki y- *> (^ j / 3 ) 

\j) j l —* l) yl? aj aLS"koLiL ^^3 oLT 

■X'U ^ {j* ^ (^ 4k ^ ^J 1-1 ^ j r^) <J jb ^ 

^U^Ojl_y>- Aj (•y ^^>1 oLS" 4j -AlL JjJ? ».7 J 

lj r - *^" ^up 3 ^ 2 ^ c>^-> t ;^ i -*- h *'jJ‘> ^ aS^jJj!^ Sj*?j y»j* jj^L^ 

-viL J jJ? C-Py*- l ^i J J vK ,^3 j ,-ci^ 

l^5i A; 4^JUjb 0 x 3 b^Jrij •*i^ 1 .8 jl^jl Ij ^ 11 ? Jil j) 

. (' 1 8 “Ai 8 $ I^ 8 } A ^J-3 j\e j I *\L* ) A -m l>w« V - T jl 8^ U “ . ^ \ L Ij ^...>- (^ L* ^ 

j8 3 ld.r_^ 1 j^— 1 1 A-i 8L— ^ j L_ ~ j2> jljfcUS^ (^L*^ Ip^AI?I jl 0 ^^ 

5**j ^ 5 j—* 1 ( j —j 1 aJT C-J jLfcL_S^^Lfc4_jjjj 

^ r JL^ <1 ..- » ij *iS^ (^>1*^ Ijil .> j>- aS^ CmmI O 

eU-i V-f aJ^Ia^ ^...h,»7 4j jrd' 


^tjlj(r) + ^kr(a) + JUil(t) = 0 (V-f) 

j jl-vZ* oji ^ .... w» J £\>* J_^ ^ j \ j ° <jy t j a, r aS^ 

( _yjL-JjL j 1 j j—\' ** jy -Up i(a = o j-\) t£y'~*yy Jl*i ^.*,w.*-7 

(_£jIjJIajL* \j IfiT iL j jLj u^ly? aT( t = ° j\) ajjl^ jk -j ---" jUlI: i jtfr- -/\) 



Jwrf j ^ ^ 10 ■“ ■ S' I j N T A 

r*” 1“ v ^ ° Jj^) y y u jal* ^ ■ ‘ ■■ "" j ~ ja i ij-^ e 's. ■‘ XAi iy a o^^s" i>j j ^ 

lj —i; j! (_ 5 jL j jlui* j i(a = »/«•£) xiS""^ '— ’-^ IJ y>S' jL~; j_A >-^ 3 j 3 c ( 

r j' ^ j' v-j yyyj ( r = 0 /&&) ^ ( r = ° /f) 

,*■ * ■ » —■- ^Ijjl; j-jaJ vi-f-lj oliT j Ijj jLj ij_$j_^-i ji ^ 

C—«’I iolj jV j jsjt jjal* f- i . n . i? -J 2 —’_y AiSAa^ 

t_g'.d 9 jj |_jl9-U™f' fl j ^ j_iLJ 1 1 —i *—S' 

'iS’y ^^L-lc^wj ^ ^$ 1 ^ . *' . * .ajla J?, i^l_jk (jlkLis _j jl-bl JjA** '-’^“jl.f 33 

ol jJ\ j~J a j-S y j-i jjaL* j_jJ Jj}3 jU ^ ja j J I oa-« jlja ja 

^r^jL; uikjj' Ji^A 3 j' o 'y y b J-“ c - > * 3 0^*^ 3 j'>* J 3 -“^-A 3 ^JJJ ‘■^’-'-'jb 3 

jjjU^Li) y*jJ jjal* (_5j^jl oLii**! j y*j* oj}^* ^.t.w.t.r 

(jM-! • 3 ^ tJ 3 .L'^' (-^jr* L —A b ^ o o y JA J_A^ ^ ^ 

o (_jljla UJ' 3 —;; ^-" 'f b-'i-A J 0 y yy JjAi l _ r t 3 J 


lSj W 






L?Lt! u-JJ i>J ■‘^~“' 


^^./aw i ala ijl-ij ^ ^j^a.5 ^ * oaLiz*"l ^■Jjr* J j 

*ji yy £ i 3 ur®^ J ( 0J ^ ls 3 .^ *;) yjy* '- ^ '-> ,3 

C-sl Ajj?”*5^1 jj- 3 -; c jl»L5 ”lSjLj ' *j jU iJJa jL»j ^jaJpt-L .J (_jl^j jv I •■>■ ’ •.. > (Jj Xi> 

^Jy yy jJ 3 ^* t5j' 3 rr^ - 3 j , jJ ii 3 ^.j iJ::31 3 U 3 " 1 } 3 j>s~* 

.) c ~“' f^ 3 ' j 3 t sz?yj ij'i^i'M?-\ a ^y •’•' 

. a j I -a i ^jiLf cjj (^1 ^1 jj ji) oJjjl^J ali^t-l <; U! t(^VA 

jij £?~J j- 3 oliT l L$j jU*j oaS’ rj^* l5L»'> y yy 0J^ l>j' 3 jr"^ 

tsa jf aU»jl 'jAji jjaU C-**>U- d^j cjI L (_JjU^j «S^c5 3 j'j 3 l J'■ ■ •'S ' 


0 J _j 1 


ja J_A 5 j 3 Ij (j—i^"j^i C—^1 sxi saliA-“l j^> (Sjy *—■ 1 ^yy>‘ iSy" '■-^i 


>0 j' 


(j\j t^.yy i^ 3 l*^' ■(y-^ jl (^Lk ) J ^-S'_jA i$jS sjl-Ajl 

l>L^*j I{£IkI j' 0 *-L« I c ■ 1 ^a cIjIpI ^^I y y \^<1 oX^> t j^S 

V - 6 <5 jl*^o ^ 0 J>\<Tw»l q}jZL~S' jyb <1 l^u2>'Li' jl “1 0 -Lj Lfcojl j>L« L 


1. Blum 







.Lf jU 


Jjy 


‘•Ar*' ir^trr'v J Jjy 1 j » •' • ' *»j 1 ^* - pi* 


.C.— j-Lt olj JLU 

NDVI = (R mr - R red ) / (R njr + R^) (V-ft) 

j ^ »» <J ji y* j jjjU ^iVjL R njr tJU j NDVI •£ 

<Jjy* j j?* 1 • c “‘'' y*y^ lA® £\y <J.^ j* °*k (jVl'jL yJ Cr*^' ^ red 

° /^ jl NDVI -Vj -Li ol j~a j *5^jT^red J ^ 

jjaj ^ ^ 1 ‘^Jj| jT) jjiV ^ j** Ji ji o/f L" ^JL* oUS" ji 

Ja-j jl Ui__J_jjj ^ jT<J I iSj\y j^*j ^-i >. x * _)■> c -r*"’'—^ -J k —i' 5 ^yJj 

jl a^Liw*! L jji jl b! .-Lli 4Jlib 4j ^jlS'jL jjs 

tjli* jl jiP Aj jl^S L< jL>-l C-P 4j lj L-fl O^P^isl 4fT C*—'1 jjjj 

c —*—Jfj ^*L jjl ji ^aL* olp^kl jl ( J-^l>- NDVI UL* jl ^ La^^j >*i£j 

£j-9J ^‘T t u Ar^ j—J ^j— jJ ijJ-Jb . d~*l 0 J> t* a3L lT—* >r 1 Uij^i 1 ji ^j>-L 4fllfl *.» ^Pljj jlfcLS"* 

u*-* olyIc_+?- jj j^yJa^j j oj$l £j»j j ^bj (_sl*o 

yy jjjt* j yj> ^vL"jL <_>L*><jLiJ <5^c—-I ^'i ^ 11 —j l*-< jl l _y^j .c*»»i LfJ I 

yyj ^k*“ i J-*y, j'-^ ^y^iS'^y.3 yS- 1 J ■5 J ^ > csW—^’ (J *t5' L sU a lijj 

-\zj Ij ^ ^yi; lr j L ^ Ia 4j Lj Lid L 1*^ ^ I c—^ I ^ j ^ ^ j I 1 j ^ ^ j ^ ^ ^ j ^ 

3 -L*| 4j^jl(^fooo^ |jljl^-*-fc ^ jL I U^J' j^JlS*"' jl d CsiL - c-aL>x^ 

o -LI ^ ji lj ^ jjj~ ^-L" L a ^ >w ^ jl ^^1 j j oL^“ j cr^^* *—-"I 

J NDVI ^ I j I 4 JI ^ bjjl Cjijvl^v* j 

J i O 1 C~J iaj I jL *jl J .i J (j ^ ^ 8-L »UA LL* <lSji 7 %\x>y ) ji 

d j'jjl 4jR n j r /R rel j O-—j L**i\he Jj) ji .-Uj^l C~*2 4j .Sjj ol®!)^ L l jl ^^ jjr 11 

.cLb ^IjtfNDVI ^L 

(yl* jjU^oooo L' y 0 o o Jjjy J ji 3 ) j ^ 1 ^3 ^ L^ ^ 

L; v o O dL" J-?" ^U ^ _J_< J^A 1 ) iy y‘ j jj jL* ^y .w J' j *J >LT tj j' OjUZ' O-LiA; 

i(a = o/^A) ■A..'.5^y^ c^*A^- lj j* j} jl (^^Ij^j jIaLS - *.C—*» l f 0 0 0 

. 'd = f. Ljo^jL 5 ijj j 

—r-T WC-! j -"- 1 LjCiJ *i V*“ tS^jj 


1 . Araus 





s &• 

Jab jl Ij (_^a>^l; V ° » li f ° « J J>) J y jy j* L>a^ij j'-^ 1$SJ ,vj <• J& jjlc 

^c,jx*>yi Jl*i t j-— iS^'ji \ ^ ■■-.■- J(jr-“ i S^Jy °/^ ^ 4 — ji r - ”It) x^z^y 

x x— j y ji iS Jy j^ j^ j^ -oi— ^ 1^5 "ji v_■■—! *jto-I cc»oj j i - xjJ y ux>- 

i.j rr* jS^y *i c---J A^J (_ 5 jjj iajl^ jj U iXO-x ytiZLxX ^X>\ 1 * 5 'y i 0-1 juf -jbT 
ji j* y L“ aj *y-y L ^jI®o jx J ,_sljli ^y y xJl* .xijli i_s jxJyi y\j\J 

.o-ULf^jlfjL 


i£jy 1 5 ^i*i i i tT 

^..^ITjl (^__; J_*t Ji) JjJ\ Oi' '—*y J (jJJ dje ji) L >jJ lSjsTA 

3 'Silji Jtyr yr. aS 'iyy t ,-r* J "f R „) j,_J> jl cS"U L. ^xLf 

. O— I 0 X— 3 i I i j L— V-“\ *J i I** ji J o— I ^ . i .»,. ‘" 

R„ = (R s + R,) - (R r + R g ) (V-V 

R r = r * R s ) ^ x— j j?- , « .. * »■ ■■ : ^XU j L j (R^. ^ oi j i j. l j > olr ^S"* J jl aS*" 

£~xX' ij’i' -cl Jjl j i(——- 1 » h S ^ ° /X ° ij~ jr" jjl5~i_S J: r jl-*l“ aS” 

j jULT Jo— y oXt ^i— yyj j>~ l 1 ■ * ~ ' ~ J f R ,) yr y J ia— y «-Li ^11— ^JiJjJ 

.xi ji i ; jS^a _ 1 vi£” U- j jULT t( y j) La y \ Cjj^ A?-ji aj xJu^l^ J jl ,c—-I (R„) ii£” U- 

^j > .ili ^*1' c^L? c^/> ja ^ b lLt^j j’r tS'Aibtir jjl 

y~°j °j^"1-fl j xitij yy ~yX j' 'j Xy^jy~ jl oi^,j j - | X j 

Ls,^! J J>- Ja— y (Rp ^ ^ ^?Lj j ^%/3 ,y -AJ y JjJu -y y* ,J ji? f > . t .* ~ ’ jl ^ j 1 . L3 - a • - J-* 1 

Oj^ 1 j -uL t T J: j>- 4 jjj 4j j>- .iJi j •XZ’f£ C*PL j o■Xi- ^wL>- 

^>- J jjjl -(f^ ;i ) ^ j 4 j jJ I ji f ?cbLj 

2: j wi>- L \ -XJ ^jp-j j^>- 4jT” L 4—r I j. ?* &■ Oj^ 4^-j^ Ji-w l j^>- J?— 1 

(i—S^ 1 —j C—•jtj a 5^^laj'^w j oUp ji ^l^UJb ^J' Y'^'C 

,j l.o ■■*> 1 Ia j i (j, U .^ I 4j & ISsj L jlyA aSC JjJ Aj .0—1 (R,,) JJ 

'jiJ ^v> ^1 Jsu Iji L*—a> Ojt l1 —*-i ^vjL w-; j]p j j ulu’ 

j4j jLj -UJu J jJ^ ^ . * o R .. m7 j (j R^,) ^ ^-a» Ty* J y& ,«.t« t " ~ J j I JuLa 

J>' -ijJ^y x* r aj yyj «^Tj o-l i _jjL* jl_j(R n ) .LJi jji ji cjljji 

.xtj x , ^ijAi y y- ] 'J ji c--' J>^ xj /,-iL jL— j— j tOji y a^-jj 


^ ^ ^ J ^ jr** J J ^■‘ , * J ~ A j'j-* - piia J~ai 

Ja**>jj” wiJj Jji> l^j j m£ ^IaJUIT^J l a aJLT j>-Co^ jIaU 

Jbj ^ lj'U^ j-A-i^jTc^L »xjT ji c 0< ^Jjil iy^y ^-b*' b yr 

( \ ^ A^ t^jjjliAl) i^^j yr j' tfUWfjJI lA'>' 

•Cj-j js 4jj»^_» oVl—il (_jij—1 ji (_jl«s jj]s ^ eL*« (_jl^»Jl* 

• -^-^^—* aS U . I .J 1 U^i-IlS*jS ^yijj (.jljJjJL jl 45^y!L»- ji asUi*'l jc^y 

(R^) o^jL«j 8 b*“ ^c.-*l j~ L j ^ L- js£^£js 1^>JL jjjJ jl 

.j_j>--J Oi' jl tS^b j jl-bL Cl oj-1^ £b J '^is' *■''■^' b ^bjj 

oL*u (jj_! t1—i .sj-iJis^ tiS"L- aj sjls L jjj L £ c>j IJja *£ ii£"L- j *Jl* 

<JyJj y S y'u* i ^^>- Oj-i *j Lai 4 j *uJj tjjb \J>* *J js_^L^LL« (jJiAj 

j x5"4_;i> II uiS^L- ^k-< j jy* J £ J^~* ^ a “‘ ^ b R s jl cS^b j jl-'-'C 

ia-v^j" ^L a JL . ~ y_\ LI iXS"^ ^L>L» -A b^ 5 * J iiS^iiw-i ^jla .i y 1 ^ j~*£ 
ij I j! (_jjl ua« -AiS"j»LL« -cJu ^y iijb ^Li-- ~ j_>>- <j jj ^ j ‘ wJ 'b^- 

(jl^^JL j! y Jij*“ L>ba^SL jt eilix*«l Jailj-i ji ilS^L- K>>..".! ji .is ^ jb ^} a ^‘ iJ - 

tjlfiU jlA 1- ' (i'j; b ‘jijj j'(R s ) jy* nyj yj L \£ a j* 

y^—* 1 J ^*j-b Oj-i^ asLx^.1 yZ _jj (_$1^>JL jl 4^.sjL)^ L^» j <_i jiL^ 

cbr- 4 -ij* (jd jl il>* jl oljixail j^oi jjiljLw* til+bjj *j UjL Ij Lj jj (_j(_jl4>I^Jl 

^jS ^1^* ^ b ^y~ ^j^J 4a LI tC«*t 8-X^i asLx*^l asL jl^lfr 

4j^| ^5*"C—^l jl jJ-A* tA-i iJAhj jIJLj <S^ 

w-^l ^v I (jL^JU jl l a-Ut (,£bl^« jl . C-^ 1 1 B*C U-i ^ jjLat) JJ IJ-^1 0 jl 

jb j* U> li oj^a L^>JU ^1 oj-^ Ijij cAjjJj^ aJjT j c.'+jlS 'L yo jj Ifi I ^ 

L-.' y 8 b—“ csU^Ajl -iy^ iAJ ij^y* i^^s, J -vb^ tr'^-j - 

• ijJl> Ub»jw* ^^-pL C—^1 I^j j tbA 1 J^JJ jl j-+^> 

LT^ur^ ^y.J (V-V U^U>) c—I ^jl>* ^ ci'j^l jl ^jl>* ■ 

4_S^^jjl ic..^l j'ji-«l jl cJ^U^* 4 i j^L«l ji j^pl ^j^^* .li...* , I A-i« j I 

L a L L L Jajt(^ pIj j oLTj Li^U- ^rs^j I j^) a ^j^jl 

. AiL LL >Jaj|jAi jj <J! jl ^jl>- j ^rs.«* ^jj| 

R n -LE-H-G-P n = . (V-V) 


1. Schneider 




JLij h ■ ^ Ijj j) LfcLJf 


ij j*j“ j dS^U- jl J.jsL- i_jI jljj (J jyl jl ^LE l^^aJU- l 5 j_pl jl^-P n jiA^ - 

f _f ji Jjj Yf f T L jjlji Yi c ° i_^L»i ji j c—J _^>wj jl$j (jlo L aS”LE = L x E) ^LS" 
yj LS“ ^->*~ i(C-nl li jfu j <i£”L- ^Ja-* jl 3“lj jj'-J ^ jl-Aiu E .-Ajli^ya 

Ori (jJ j'j*- jlij^T G J (ij'i Lo ^ *i ji' ^-P") 'j* J 

•c—I (a j'o Li L_M_i aj ^ jL ^ <j;l c^>- aS") tiS”b- ji j*j_L jtL. 1 (jj 

jljj ij jaiL* j£j Jj_itL jiljjlji L jljj - ^ lj V-V aH** 

-A-ejiY j E s J-o ji\ /i ij-^-jl jijTjC—- lii£»- jS”” jf jl-Aibljo j£”jkio j->® P n jl ob 

jljJU AjliL^-<1*^*ja j O .-j 1 ^_S"j 1 j) jJLc~f'L* , t’P ji L!<-AjLiL j^I jj j jj J jL ji G . c.^1 R (1 

jj-b (_gl^jLLj ^1’iTmlAj R^, LE tH jt'Z li» .C—J ^yi jj JjL Aj'llb/ ^LL ji J Aa^ jj Jjt5 j I 

jL j cO~J j-jL J >yS j j^-3 l?1 ji b-J 3 J^J Jr 13 aj LE 4^ J- 5 aS* 

ijj* R n aj c-—! G, H, LE joLL j~ij" jj&jSj*- a>jj i_>l_^ lj O il * .*. • ^Uaj^jj 

J 3 jb jL^-l j- 3 ^ ^j^. j4 j 3 b ji l£j>1 aJ jl jx. .^i^ jlji a^ y 

ajjli jj Aj ii5 "jy A flla' .< jj (3^“^” jjb Aj lj (j-« j A^"Jjb Lb—; ^ytLS^ 

^‘i ■■■ ' l5j>I Ojj J* (V-Y J^-i) 3 ijtsr-j j"i" j 2 a^ c—1 

Jj^ jl tj-U^ AS"JLbfjjji il>ul ^y « -- » .L ~ (_5 jyl jLti^j tiiS^L- Aj l 5 3 JJJ Lg-bjiJJA^" 

L oL jjj jj ‘JL* jljbc- aj .(c—j! R n -w> ji *\ o ijO*- LE) i j-i^ ^. 4 . : »^jjlS'J yu 

aT c—«l jjj ji » /i iJ-A^ Oy'j' j-*> ljjj ji j^J 3 Jjjl^* T ° iJ-A>- R n 

ji \ j-ajj-^ 1 jjj ji 0 /i j-^j-^ fj ^ji Jjj Yff t J ji'ji LE i_^^ 

Jjj \»"'' j-b^-Ji QyS-* ji jij-* \» T j-Ajj-J> («-jT ^Lfcj-) ^ja$4 ^^L. 

jl R n Xa>ji t A ij-b~ •-A-iLjjj ji gyjL* ji JjjlSJ \ T/X ^iji^^WjiJ Jjj^* ji 

tiS^U- Aj o jl_/*- JLiijl Ji^ jl jl “A-J? ji \ T J (H) ijj^ ^JL-a I jjb Aj J 'jA- V L 'j^ Ji-A 5 

• ( G ) ^LT^jj'lTjj. j 

jl ^r~iRg J iJ!“A j ijsrj olj'jS” £y JjL p±*±3 jL^>- 0-» IjJ j tC—I R fl 6v_—i ^ 

ji j jl 3^ ; “-^1 J *Aj 1 AAmJ li Aj j J j 1 y j jS^ j L—j LE .jj/L R :j 

R n ; Aj»i—Ij j i . "Aj» L ^ySbjl ti jj ,» ' ■ ■■ j J*^jj j*P L A^ "-bj L i jbi j 1 1 ji (_gb i A^ 1 

C^j Aj G j H t r lSL* <jj_l ji .i jiJ J I ji j"Aj j-pl) v ,.,. j ^£*~° 

■J? ^ J jl j>~ j “rf j (jj j J^ 3 j 3 G j H <3 j'j^ jJ>r °^) x jb j kyr ^ 

.i ji^ ^_jl>- jl" j' J j® 2 ji "AjL(j^ jl j>- c-^-aj jjj 




\ar 




J J 1 


, J jjy' 1 J 





«b iS’jjjbiT jjj Ijilt J J~an* j3 (V-V aJjU>) <0j1 y> -V-V j£Li 

.-Lib AldlJb 3yrj I Jbdljl ^A ^utfr iS3y*<j* ct^cb ^j3 >Ljf j C—a-Li ^jjLjT 

G j IjA j £ yj ,jJjb^H icjTjjj^uJ *> jl$i (jjjil jbj^ LE ^-.».-T R n 

.C-jI tS'U- jijjjL jlaL* j cfU- ^k** j jjJ jjJjlj*- Ubj^- 


(jLL; vi^J Ja^<4^”<_ibj j,Lj ^Aljj ^Ikj i£^j <Jjl_j»» <t5“kAJ Jli» J3 j3 

0“i^ Ck 1 . *—o' j" tcJU- ^<1 j3 .(V-Y't}^*) J f*tj* ***£ ji '—~“^ aJ -* 

yT ij j~ a — A ^15o-j> j ij-l- L5 _* a-b-b ^1 <i £j L^liaj^ 

‘(V-f J^-*) d^L j* j jjj ^ ■ij*' < 3 ^^ j* -b Ij j ji jj 

jL—jLE CdJtfL 3^yy* i ^Jti (j jtu J dTU ji j^x*j [£\J t J T I 

l 5j'dA* j (H) I^a Jj J-i> jlJijk jl (R n ) l5j' jjl °- L *^ ‘j^L j2 * ? ■ : ■-’ ji ■ J y 

imS -f’ l ' i jj jjkt—» c .«.w ai ij^ki jl ^jS"udj* L i ^ lf T ,.,» (G) *i5~U» jl j>- 

a-Ul l£jLj I Jk*»lj I J J l5j y\ jd £ji J 3 •£ C—ul (_jb<M £3 -Xi O-Li jJ 1^- 1 j* taJ-l jLj I 

•■sj 1 ^ >SrJ 


t. advcciinn 









\ ^bj ~ ^ 





<0 jjj i_£j j3 J ya*** <£*> jJ (V-V < 0 jIil») tij'iyi t$1y1 -V-T j5Eo 

i£jyl jt^T LE ^f.n.r.7 R^ CJliJ^S” 4 J 9 U-I i-£^> jULj <-£j b J 6JLj j^jLiT 

j <>rf «yj!y j^y g 'j^j oi ^^"M ^ky ‘V^jrV^ -kyy ^ 


.c—j| k^’O-yjjU jjkL* j eS’W’ 



ji ;;himi R n jjj jJ oOLj (V-V ^Jjljo) **j^y* iS^j* H -V-f j£Ec 

j bjy G j j (jj (^jly u^y E “r **i ■kyy <sjj\ j^y EE i i _ r a)y- 


• i_£" t> lj_ j O^-fV-j jJirf ^ 














\ 0 £l 


oL5" j wJ 


~i j Jjy 1 J J-®* 


^ J^r-i c - p J r - J j'_y> jri 1 jo (V-T J^-) ,j^* ^ *^i J ^j 4 -*-"— : Jj>' 

i jLL; j! I j* o5”/>■■ j jljj *5” O-lb 4*-jJ -0>l 0^ LM * O—^n j I J~rf LE J '-—“I 

i jl>o ^/33l JH—I s l&j j 43^5”x—O*- Ij 0-> jk j t ,^plj j d h h' .*> ^Ml j3 0-5 ”Ij bl 3 j.' -0*1/— 

^ic—j ^jpljj jkL— ^ l* jlk jl ^jo ^1 j* *o 5^>* ^Lo - ^1**0 Lj jl >3-*l j^- 3l»»j I 

a£L ML R n o_J LE j ^Ij j a Li" ^ I O ^^io Lv l^J 4j aS^ C—< i ^ I 

1 AJ j JJjbl ■S j'" ~~ Z i . < — ; ^ £\J^ ^ C -p — • (^ItoAp^iL^ jp-Oj ^lft>i _...i 




1 ‘r-Ub.i 


‘<j-* £J £r-"J (_r-M-“ J 3 J~? 


3 J l-** 3 . 


>lj*- jLJ (_$ 


jl ^ j* ,_£l* 3 I *5”^/l^o* l j jl—**L" L 3 joH^* l> j5lr* a J 3 4 " *■'■ a j3 a-Li l>^ oM <--3 

.jjjb jljj03j^ j A 'j' i t3 Jj(j* k -~*-*“iji^ •sjli^Lpli ^aIoi/^I l L* yj> AS S jkb> 

jj Ij (j-p'jj «i^-« •>■*-*■> £j \JJ'j > ~ l5j>' ^-* ^J iX{ c -‘'' Jr>^ 

ji l£j>I 44 j'j* --4 j& jlal ji jL_jL" j jlfi J? viTjjj 4^-1 j3 vi£j j^ ^4-; o jjUv 

l^j j (3j^jj—» ( _y s 'ljj 4 ^^' - < *j C... — ) jjj Ajb ji Ij* J~*"^i^‘^''~’}'J > ~ ol pAa** i^ML 

Oi^ ^L? i>l j* i^ljj *iio> ^iS^U- <j O;—i i^l <J iSJ~~i CjjI j>- 

4iio j «Oi ^jj'jlj*- (jjj^l (J^ 04, J ^lr* c ^lr’* (iW~r“j 

LE/R n j !_>! lJ j~a^ 3 j; cjj usli *T(V- T J^) ^j> *; o—J ^Ij j 

^yt—i b jft .,p ^*j u. r ... * iiS^j^ I (_^l*4 '^j jjU^. *r ^j^ljj ,o—*>b *-L*l j^- ^ j " ‘<*. ‘T L t— ; 

.. I jjU^ 4 ^" jJ jl|^ j05"jlo« jj jl: — j L" ,v j j j j j> —^j^^y.Loj 

iy ^LSo. oi jj j jb_«3 j3 .ij'i Jj=rj ■>j- iS'j* j ‘- r <^ Jy 3 ■> i 

.(V-f -O’U) oiL uSi i jL—> R n iloL ^_L o^ji^j j oL^? jl»^l 45” 

O jEp 4 j) *4jL (JIaIJI \S[^ Txla— J 4j I j* jl Ojl j?- 2 yA* Op L *jwLi*i^^>- 

J '^^—■4** 1 j» — * j L?lj* U-~i J Aff j3 .(V-^ jAiu t3j| -UkljA (_y40 H j5Li 

y I ^1 tJjlw OjU j ^Jk»; _y ji I j* _J Oil 4JLlli 3j^J il j5”-0! y”l J 3 jA’ij" y<l&S- 
Ss- Lj _) oS”^ o5j>- 43 k j*p _) o—l ^ y” L$l^* jl y i j-" (jlj* -3 ji o oU 

3 j* jL—j j ^Ja- 3 ji l?'>* i £J^ > f •■ J ls~^ l? k»3 ^-*15” 

jjl^olls .3 yifj* J> £ (^Ml jl j* *5" ol^ j_)^ 4; I j* jlj «-4-H J ^j-l^ 

ji^r-^ 3 jl jkS” 4_j y^_1 ( jf-\jj oMj^a>x* ^ jilS” (_jMl (jlj* jJ—3 j— l 45” jl— 3 I 

T ls^ 5 j^r j 3 Ij ^ J 3 * - ' 3 3 j*“ lS'j* j i5*^ f j^isly 1 jj /Ae£*** 

^1*03^" 45”0*3,/ ^ ISo. JO ^J ij4i tySoj^. i 0^ f, ji " x ~^is‘ ^1^ 


j_ij ' a .. - *.* *j iUlJ’ 


> a? 


ijljoiL-o t-ijj* ^ ji -Xjj^ o —j b^lo c-*-* aj jlo-«j ^jls ojj jl 

b-j 4 X^S"^» Jj JutJ b _j i 10 . X 4 _aj> ^Sb j^i J jjS”j jU^-* ,/bl J' 5 °b^"x•J^Li>- ^1 ji ^Lob 

ij* _> j-jI jjj j o-l Jjt ji 'j* isbo j x—<1 >j* ji j* ^y^ ojj J J ^b x'y* 


oUf*4-J f 4 -SjjCSjO ^iLo^Lj 

C-’iJ-b^ jj4j (^bj <_11 >_j ja&* ^^Xjjl-J (_5^k> Ajb 4 lSJ-^ Ajjlj* 

^ -_ 1 -0> ! jLS" y~Ju ) £jb* jLj 1 Cj ^j 4j> aLS '—A I *—> j~^-* ok-^kl .c—I u 1 

(_jlj_j «_>l jl-bL-a J) ^jjl jj k_jI Cj^-u t((_jjUI i_jI jl-ik* j jUj c^jIjI 

C-f-lj j _) (UJblS^j jjUv ajlXl (j^oj) ^1 (jlAakj-a i^Uajj^; ^>-1jk i((_LiaS j* ji Ada ' , aj* 
{ —‘^ s ‘j A jkll* J 4-~“ , b-» ^lijl j bbAj_jS^olioil iS'-r! jkl-* 4-lj u U^3 J_yis 4j_}l_y) ^.4 

Ij o LS~ i_j i o j~A* JjL b^ .c.*1 X-fiiy* (\4-iS"c-s I _j ^I>ap _jX I j ijj^y 

j Oii oik” c_4! <_j J~<K 1^ ^k” ajlXl i J^\p- JU- Jj ?j>o£j iS yk”oj!Xl bo 1 \y? Jeters!, 

^L>jl j £\i £^bj J k*jjS”ji _j t-kkX^ Jj—as _j Jjkk* J* xb -) x ^ k (^ k^bb kjyl 


-_/-— 5 ^bj 4= -iji- 


•J 4 _jL jli ob 1 ^a»K Ji »LT i_J I 4 _S 


rri •■>^- 

. d-a I * J y — 1 J L..... ’ 

Ji Ui J J r <: '^~ s ' U - J I J& ji ji b °b^"*—• 1 1 *-i j~ a >* (J^(_r~i 

J--^ * jj o-L-J ejlaTitfl i_Ajl«u JjlX J_j>"_) A j J XJ 1 4C.^1 AX^j 

iET a 5” J_iL Alilj AjJ- jj IwX jX ET m b^Li A-‘ aL^"4_J I O J ( 9 _J*ib ~^y 1-5^ J. 

L b j I jl y ls" 5 c—ul jl« j j j i_j \ jj-o-f j 1 x*-l_j j c~-/l liS" U- j ~»»x _j aLJ" (_j 

£ j y« J-<aS Jj _) c~»(l X»“1_} AaOjj _) Aj JsX ji jT X^lj A^ tJ S’XjL| 

c-p tCJj (^lo 4 ^ s ) _yr c>jbp bij^ 5 ET^^ a**jIX> 

aiJi aT) xi j J-aj Jjt _j Ajjjj ij\^Sy^j i_r~“y -> j 

li'j-i -Kb J- 4 —'* • 3 j*<s* Os^ (^j'- 4 b a-1j j ij\^Syj j *i£j> JS”^xl olIjM 

jUj 3 yu ^ jaJXjj j 9 4-o I C — O Aj ^ jk; jS ojlxl j \ ET^ A^" *" . .j I 9 4-1 9^\fl “ ..-l ^laj ^ j.5* 

L? ^4*- ^lia^-i jl J^\XE-il t _^-lET q ■ — ^ oXij^- AJ* -oLJ"3y° 5 jA^Ut 

old.9?X aS - " /yl i-JUfc- aXlJjIj ,j~»j ^k—i ^Lj aT 4-44-lj i^b^ 4 

.XjE ^l_5b ET (1 (ok>i-a ij~^ f J ^ 0-41 ajlj jLU 






0 j 


' iff-dTii J tSjj'* J J-ai 


yAtjj.l/’yUi V T = 2 ET m /day = 2(K * ET n /(Iay) (V A) 


k crop ^ 


jjf'lC jMlJIjJ j -ttSj* j J jj aS"” 

j .J'U—.vj Ij * jl j 4 JI jjj y^y AjaL*^ /^jl aIL** 

*jyj^ jlojUj^lL^^>oLS ^5 yc j^yxJ* 

• i -Ho ^ y*< ,5 yi o ITy y»» Aj ^ 1 J CU*«* !ajL^A)jU^d^j(V-^ aJ jl*^)l» Ja]jIju> .(\ ^VV 

ET n = b x W x R s /L (V-S) 

>h j ^U-Jjl j lyfc (_£lo 4jtjjj 4j 45**C—I ^yL»lp W io-U-ijy>- ^jlft.t.7 R s *S** 
L C—^l jLlS Cj\ ^-yj jl ^ y >«-7 jt 0 ^ ^ j^U- ^ plojl 4 j w ^XIwlj) 

c~o !,:,>, * J yai jjtLaj.5 J* oyJlTji UjL *5** c—I ,^Llpb j <. ^50* j* 

uLlx« ^ j\j ET 0 y C-Jjif J J C-Py* CC-3j y$J y~*J olly I 17 Jj Lj 

Tuk^ ET (JyS"0jlx\ -LL* jtj V- ^ 4 )^ 1 ^ jJa; ET q j jyJ^JlS*' 

. J.I. T ^jl Jj l. : _ ^ ^ J_fc a IfsHiJ I jj 1 ^Lo j R s i£jS a jlxl j 

L ^jlXll^i rJa— ' ET jl ^yxyx.^ j 0 jl~Cl JJJl y ^y Lfc ^Jlo^ — j ^ 

C—I yy j 0 J-i > — -d. i jy , *- a jj --H*^ C—4j ^yljj ^ 1 / 

o jz* j* ijE jly 0 ” ojj l>^ jj\J ^>. j Jjb jlj» ‘iS'U- j yjjaLrL jT 

O-PJjy *^L> (Jlto ~ u» j!ET jJ m jb jl (—’ I oLilj jl t-H_P OjJ 

j\ Ij < 1 ' oLaJj iU^ .C—I jj j C*.^ ^ C ^ ° cAl^O i^bj ^ J 

oUJlJ jjj jZo^L—o ^ ET (,Jlio jly^ aj .c—) j1jJL> yjl jl j^-^i 

■C— I JJ J J^ £y J^ <yT O 0 o 

jLj j : _...q LI7500 jjjL«) j <_? 1 jUx^ c-iaip ^^3"aj^l oly^->»J 

(_>y ybylS*"jl^jlH-ix^ j jl^3l^y j j~0 ti 45**^y (CO^/ H^O 1 

o>w? j cJ.5 L> Ij lj* j (P n ) Il>* 5 J (ET) v~ ^3r^ 

t. ,./i\ CU-^^ jUj & ^y>- l^JJ 4j j^ .JLlS '(_^o jlujl 7.... ■* 4j (J^I>-I j j 

l^^l ^jSsI—^ ^yjj 4 j iyy 4j^]aj .C— I J LSt-^^ 

jLj ^jy* oL»l cjJilj^y jL h>- I jj aT o—’I JUai^- ic— 1 (\^Vf yjjj) 

yI jj L; y j~** j2 Ojr^^ iSy~ Co^ ^- jl< y. r*^ Ccr*^ s ^iJ 0^ iS^y. 


1. Doorcnbos 
3. Rosenberg 


2. Pruitt 



Juij iLj^ to oULj 


XiJm^ v__aJ ^jjlS”(_j'i!lj (_j! j j 45*jl ^ jjlS" P n j ET ^.s j i jj I 

. C*^ ^ 43 L i^il c3-4-i to ^ jIp j lo j I J ^ i_> ! 4P j ^-a Ll*£>c> U; jE^Sj-Ol^ J* ^ 4j j Lj j 

j i_r* j~ 1 j3 i Ja—jX 4_>E jli o ^LeC-C'ljj <_jl 4_s^s-a ^srHi_r^i iS^ J, 

£ - ^ <ybj oLf dSb (j>lj-‘ C* jIz5"” 1 J J -C—^ I 0 J-i ijfi. */? y ^w) J 

L ^ > ^>- ^q.-IeI - ^ypljj A^lxofl i^lj^ i c ■ .t 15^ gi m j\j j ^Jj -b L 1 JJjl j: .^jJ- 

^ypljj J*—^ j ^ j* - *- 1 j^ ^j u~y i^U'tJiil 

j iSJT’jJ* is*^* J* ^Lp^ 5 ' J L^bj i^j i^-ij oU-^UsI ^L-l^ j 

jI-Xj2 >» -Li j 4*ijl 41 >-^a (I^ c ) <—-J ystf 1 j'-U» .(V- 6 J^-i) (\^VV ) J jl 

-5jl^ J ^y Jt^ j*> 'jdj ^jb ^ L>WtOi^ J c, ~A> 

jULS”j3L^ tJ-i j ^Lo jj .c—»! o-iJi £i (\ ^VV) j^j j ^olia 

J i_>I4_jJjj ol—>■ 4j (K c ) ^j*L5 "u^4 j lj r^la-w \ ° ° 

jl jly^ b -A-ij J-a> o'^i^c) ^b^Vi-r' 5 ’ V““^ - J j'- 

3 ^ ~^*3 3~* >j—’.^ j J 4S” ^ykLS^ET a_j Li« bbj ^^VV(J >. - 

. JjJ 1 t " -^ 44: ^ —: (V - ^ 4j.ibv)L*i J , « L K . t . " O-Li a 4 ] 4i^-t L 4^ j i ET .} UL* 



0 U -4 ‘ljJ•*-> JJ_)-t .iIjb ^j^—j _) CnJ_j1sj jlAiU to 4_Jjt J r\jA^Je (K^,) ,_jALi" 

. Jui £ i j>-i^i J ~a3 jS a£ ijb —j icu \jji 3 lj j |»3j to J-^ I J J-423 











\b\ »Lf j wl i*i j+ju j j jV.-w.n7 <iji u Ua» 

£<0C-pij j a)L* dfCj jLfcLs" jJpJLj (K c ) JI j*0 AS"* A.w^ A >-y 

4vl—*>J jZ*S* a)L* JJ->- j w> jt-UU ,wLi\j^r» ^ i o /x Ja-i-rljl 

^>- u I olit (jl^; jjj -0 -lS» c-j JJi aj oLS" ^ j (j-^ I (K c ) >^ jJ> 

L jL-» (jijb j^^*j aL>* (K c ) j\>\aa .c— *1 » /a JI j^S" ^LalS** 

J -* , J (jiW^ L^ 9 -(V-& J^"*) -^J cr* C ~‘° ^ J J*“Lr* Jsi ( ' ) LS^ J ' 

^y (JJ-J I aTAjL ^> JJ^ Aj (K c ) ^[S 4<lLvdSL) L yplj j u'i^w* 

I (_£jLj! aS*" -L^t Al«tl^ A>-^7 j-^AT..>j 

i_7 J Ju J ^ Qj~** *- &^ <5* Oj' (_£ jL-j _p 

lj j^j ^1*^1 J^L/* (K c ) Vi-r* oj-i Jrf-^ j-uidSLl*- j Jj~<a>w 
|*L*J AjljJ J (K c ) Sm T J -J~ a J~£>U*- Jl>- OjJ ^ C—O Aj j^JlP jl jl_j7 

ijj i C—*0 Aj jJj jA ^1^ lj ET 0 Aj (_>U>d Ju L a1>-^ ^j\ jl ^-J .C—*>1 >^ry* -A-ij 

J l> 8 j^**^ J^Li J k (^5^0 t3^j V- ^ a1jIaj> j! o^Ul^l L aS^ 

J 1 *—J ^ J J (3^^ .C—»l A..* v [>^-A 

y jLL-* . u*..*.5r^» ^^P-l A*-*il>^ lJ^J aT Ij ET o 

.c—1 ^ y>rj-* www.lpm. ucdavis. edu ^ y^\ CjL UyJlS" jtl-- jt ET n 

^3L*5"^jLj 1 C-J^j-U ^ I^jLj J ^ypljj U^J-4>W» I uj^xo j^I-j^Lj Ji jljjjLi^A j o U-tAlb' 

aJIjjj (JXj^-jv 4a1>- j* .C—o-A-i t < _s - ^JJ \ ° 3^^ i-^ 

(V A a] J L*j> ) -ij *! C—* J Aj j «LS~ ^jJUai <—jT o ^XJI Ij C—^»1 (K c ) LJj3 j ET (> 

lj a LT i ^ C—*«1 J- 3 t j^J>vi-« I jJSb (_>lo iiia 

j—i Ljjl—O 4 ^jliJ —£>%J AjJUx* j} y-*' ^ *C—i Lj OjLilo ^Lal5^ J -u5^ 

*A-i j L ^la^M ^Lflj jl j j A^ jjj IfcUT 4iS^(^L* J L Jj J ^c5 r ° L> X ° ° ° ^Lii jl jj aS^ ^jULS" 
Jl ^7 jL—j (^«C°) <j$x o o o ^Aij jl j* 4 ( \ b ^°) *y{ £<£* 

9 „ 

v^l) <i j^LTiAj3j .C--^I ^lixjl Ji\ ji Uj j j I ^JJ^ aS*^_£ (x a C°) L ^Js— j^ \ja ^L«^ 

Jv— L«J5 4 ^Lflj j\ Ij^l JLa \ o o o \j d£}yti A iJS' ^Lflj j\ ^}y \ ^ (^L« J ^ r L^l5 X " A) (ti&Jb I 

- ^SC.-^J ^J_4< (jt^ L_j i_J I jl>v-J j! J_A ^LJ»^ Aj aT ^L>i5^ \ oC lj 'p 


L Interpolation 




JLJwj jl u JX fl Aj !jP Ijj 




I y a£*c —*1 c£i ,jjl &XiS"" t -y-y ly 1 j jl jrr*^ J I CJl ^yJ A\ ^V'p tiiS”^Jj_jj) 

OU'i-fi—Jjl jL J.l y Mj 4j jA (_£ly O J-i y y Li f\ . * . : >- J il^6 Ai. M il M jl l» !j> 

j X y*y U^jI aS^ (jjt-*j t j y^y fC° }j*~a y* ^«»° y jj _> y jy~e 

^000 jj I - , I > | * 1 4j ijy L j C—*1 ly ta £ jSao t_j0 jJ .Xbj^* jj 

•^Lf* f_/V C ° .r* 

oljJl LS X; ( _ r Lj (_>l_/_ C—-’l XiL Ja —j ( \ ^ T ) j> y- ^ 1 <Wl** jl aSW - \ « aJjIx* 

.c-J jy (T L - T a ) ly j iis’iify (jlo j y 3 


C , Xr btf b + r l) XR ni 

C T *t C r X ( r b + r |) + C/bl 


rb' x vpd 

C 6 x( r b+r,) + ^xr,/ 


(V-N •) 


c~» jli* i_mJ j 4j Tj j r^ tOjI_y Jliil <S 3 y C—» jUu r^ t(_j j -lp c-ili C^ li C ^ j I js 

Jl*03 ji jUL* 4j JiLj Ip^UsI ^ ) 4_J I j l^«j 4j J (_£ j jA 4j 

R n j j (c^ lj> ^Lo ji jli>j jl^) l_^* jl-^3 ^vpd a*>-1 ja ^t 

.Cw<^ 9 X*i> t^Jfij'jju V- ^ \ j j aS^ C—w) b i 


R ni 555 ( R s + R a ) - (R r +R t + f Xt; x TS) (V-N\) 

y.j^S' i—■ lj> (jjlo T n j (l x R s ) a^sL jj-p c 5 'j 

j JJ jl 1^5"J V_-wl j it O-P J* *£ ^al^Jb a5^ ^ V- \ 0 ^talx-a ji 

jjjUj ^ (H) ^ t(A—diLc*) ^ r b aS^ y* 

{S^ c-p j** A^^lSot .c-*vl fS V - 1 k jjJ J J ( T 1 - T a) j ,ai * ^ C -^ 1 j yA Aj 

jl y*£> 4 j.•X'.,".....^ jl jIaJ* j r b aST mi>L i iS'j^i d I J 

WO; mcO’ i' ls- 1 ^ jl jiLj i jL_; (R nj ) jXjiX i$j J\ jl jTl ijli* 

T|) XIai^w IfcAjjj j ( C . w l 4 ^,^ ^ 1 aS^ yJaj o °C jl ij) lj> jl jIa jZ 

J~*y jl ^ aT y€^ jjj J> J J .(*Tvpd) O—w I J JAM J <y^>y ly. J (jtj 

(XiL yJ^S iSjJ\ jL jl yt-; ly j <i£j M^ry yj^j 3 t*4;jjj jj y jL ^ja; 

C-P h j} j&> aS^ J 0-^J^ jlfJ J A aS^ < w > * J L 

Jj AC° Ij ) y tC-wl ( R a ) y*■ jl al "£ ry> J 

^Uc-5j y+J' aS"^I fUr^ 4 ^,^^aS^jXL Aiib A>-y - XZ~& \y* jl (j Jj 

.C-^I lj> jl y jL—i tXjlj jl^jd 1 L-a jl ^j> x jJi 






oUfi_>TJ »( 3J5 jj« 

jUL f^\*>*jjj t^laT ^jjj ^tji .-Ujli jL uT (_siLj jIju. <j 3 j- 5y jULT 

i_jJu^ Jjj ji j\^jb jo <_jT y A ° Ij A • txil oJjlijj l j ^_»j ^S""C f L 

j'y^f* ur">. t>J *i ^ c —:T v^" k<iij Ji-> •&cjT il j jA fU^y» .X^J* 

j j«j-i jJ y olj-ijk j^-I j (_jljl ^Jtt l- . » >» j_jlkXjTy ji ^ I jl-ku *JUi» j jjl L 

■(A- ^ jii jk-iij i->y^-yj 


O^-L* j3 ykL^cikAw jlJLi* .A- \ JjX* 

^aJL^ j "i i<j 3 oJu* Jjy 


(frfaXMt <AJ^j CH t O ji ^j?) O ( j^Uao 

XjTj* 

•/! 


f 

U>y-Jj •je* i -i 


:^4?* jy>; 

>?<■• 

C r 

>r«. 

C f jL»l? 

> d • 

CAMjULf 







\ f T 


tS' C—jl^-i 1 . C—*1 ^*5" l * . -J »j j-a* o j^-i j .»—J j - ^ I 

jJaj ?C . . . . ;* ■ Jj j»j jZjb Ul CJi_/*“ J 1 Vjb aJJ j Ja-w aS" - ,^jj i JLt—j 

jLs"" obUjj _j /jir c^ji^- <i j/ ji j (j^*-ii 4^ ^ \ 

(^l^lajl Aj IfS"^ jl bj^jjA J ^lap j^b-P JbiiLil C>L^ 1-5y*J ^5^^jlaJL® j -LtL Alib 
ji O^j*? '£*£' j*m t a£*wL jJaj ji Ij dLS^(Jb* ijl^-P 4; ,-LiL ^^3iiS*^I jA 

^3 j*j 0 ^j>" A; dP^** L Ij J ^>lap ^.^Lp I] (_£l*<w J .U-iL < J *AjJ I 

^1 l$U .adj^ 1^5 "<i ijlSs d-Py**» l ^1 tdLi L J LL Ja; I^ tXA^ 

j ^>I^p j*p Up j LL -LjJ j* <> J> j m * $jb ^df"(J jAj dp^ *£ lJ aL5"a £*i y a*l 

dPd>{ j* ^ap Sjy* apl J* 1 *a*i JLb\j£- J> ka...lp j \ aJ j \ jL j>- ji b j jA 

C-;-d Cd—l ^j-{Lj <J jMJ dpy^ 4^ J* (_$! j by*-* j2> jl^Lf *£ d-l ^1 '-/L <j^JU 

oL—S^ *^Sd>- XlS*^* -Lt j i3 j** jbJ *£ | 

^ULT i JbL* Ai) d-#l -d^(»I aaJjS^ ^ . in u JbJiA* 

jt aC° Ij jjJiiL Uj J-i- ^c® ji j Xj*£ aS^^®1^a jb^^ jIisT j <w 

J^b j* Ifjldjt &(Typha latifolia) d5^ ^ ^_^S ^®! ^a j a ::...a Ija 

{^lj —j i3 j*-J jl ^l^lP jtM b! .(d-^^ jj x5^* 4-ij ^l^Jlil5^ 

-/^ ^ ur^" d J tl|<^—31 p ji jULT \ 

aL5"(_$boyJjlS^J lJuj U?j jl ^^Ucd- ^1 ^ 45^JLdJb ^L&r »Uj Id^j jyj (_$ML 

iJCdJt Jd- ^13 c^jlla® aS^ ^Ujb^L A>xd c^»l j ^joUl* qIaLT d ^ l ^ jiia* 

y~* b J I 45 "ji (Jdt^ ^ d-pL aS^) ^d-i J I T d l j\s^ CjL ji dSjj; y t jJo-J 

^jb-b jLii) «jW UaJjjj j (^j jaJ 

.XAi^® d-*«^ jl i3Aj c(iC-^T jl>o 
^ aS"'^IaaJ^ jl jl (jl^J -djiai <J d*j 

dj\^-l aS*^ jd -^13 jL>-L- d^j ^jij d b tiL 4i*ib jb I jlaA* 4; j dJjL 4i*>b 

,ajT^_* ^Jaj Aj j jf' 4^j-i C-'T jbuJ ^j-*J d*i^ jl (Jl^ ^P J -d-Aj \j 

a5L*» ^1 ^ ^ ajlAdJl y ■ ui iT ^y® CO^ c*i Jaai aST dCAM jbLS^ 

d-**«l •JSJ ^j^il jl 0 "^ *** ddl ^ jL-j (ET 0 ) ij j£ (^1 ji L^liJ tdi .adS^ aJp 

.(d-l R n ) 


b a £*jnij i-xijbj-Jljii^^,. „ a T„ i«^(pjj*J^ii)jjjl-iS" (J <jJ l" 


<jyu ^> : a * ..A j*e- jjhs> <j dS^U-j joL^_j^a>- aLS” 

wpb jy^ j3 J »«Li J)^*j ^ijfc b i ^*a . 

a j V* .i.^j., ; s . «i>- ( Job ^i-al^** - b^ba*A-A<a>C ot y y** j3 Ju j^ia L^wLi bt Aj j j j 

*£iy*U* j_/u jjl*IS”ti-*>b <y jy0 ji b^I lfcA»ijjA; obiT j jb*-j Ojl~^- jjiA^lj 

. 3 jj* j*aK y*fi J ^*\n J|j jja jl ab^S"*yjjl_^A wLi^j C - P~Ij *Aj 4 7 .I.J bbAj j 


• djZS"y>- J bjS^j <iS^-i-*(_jU«* ( j>j ab-S^LS^bji y-- oLS"_ (dS^U- k_j l jbj_^- 

(Abb«_* ,_j_iI A-S"iJj> A- ^ Abb** jl aibilrfl b 0^_jj(_y* b (T r ) j j *? 

(f-f aJjI**) jjjlbi jl j j jbCO T JjbJ(_jl_/f-f aJ 1 51**ajLl*lSjIja>-L' 

.(f - ^ a).jL**.) C-«jI cij jl^Aj'f J J (Svv) ^ji •—■'f jb>*J C*a l-Lfc cffljj J olcil Ja—; 


T r = ^ x (Hj - H a ) (A-V) 

i iS'ji ^jba«- j il£ji Ja>-b tS^j* j* jb**j ^-•k-b- t—^J 1 jJ aj H a j Hj j I ji aS* 

a_T .ai : . — t (P atm ) J>- jbij aj (e) t_iT jl>o (j--»I jbii c«w if****- (_gb^ : lalfr .wLlb^y* 

y* jlii \yj <c~J o/o Y t-Llb jb^jL. t« ji^ e a ^tj'bSoi jH a = e a /P a[m 

C-j jia j *£"iyi'u* CfT^ A-—L&-1 j C—«l 4I_^I j ^y t^bi ) Aj 0->-l Aj Hj .C—*1 jb ^ 

jj (Jjj *iSbi jj jT jljji* b jjl y.^i ^ *—-«l \ o o J^b 

,C-«I a-Ll jS^ i f J»,flj ji f - A Aiibw ti-^b-* j) Hj jlJji# jj—«j 
(S^r) *^bi ^ jb^xx C*j -A^lj tA- \ aI^Iaa jl aj b: ,tf I ^b^JLfc A^ - ".Xwib Alib A ^y 
(^T ^j&s- ui£~j~i a^ jjb»- ji 4(jbj ' x ^a-A. ' x jbjj^-) C—aI (j j*j J^-\j 

oUj y JjT J aJ-1 ijaj yj i£^j3 (3^*“ 8w <k iS %J .'^ ^^bi* jl (_JjL — j ji .-Cib^jj 

.(c—l e-A_i A^-J li_» J A_Jljl (\ A ^ ^ ^ <—'blS” j3 <jJ*u ^j«J-A1 J (_5bfc1 _J) C—*1 

<S" jjil i.nisji jbab.-S'.Jj-j A L ...ilj l*J J jbij Aj aS" i _JJ ^jl c~ib g^, ( j*j- ki OSAyw A?” (_j!a5Lw» 

jbdJ l i l ,A !"•*- * ob^bfljjl j3 I_/i J t A ' . h jaIj Ad-il,> jjjjbiUg^ 4jb A A'b y* -Lij olpbijjl j3 

i^juyu ji .Alib jL-$j jUaLS" (_jIaJ jjj jlla-Lu J ^S"\J! *£ iS*~ ^ Ojbil* ^ y* 


1. Jones 




J-ij aj jUL ?j 




a_>la l>a ij ^Sb^l 3 jlui> l^J 3 c—J jli» Aj c(A- \ j f^I^Alal*.) OjA>- 

o»-ba jULT^ ^ *£ ^ISb* ja ja .(^Atb tJU) 

•ajla iyr 3 (J'^jjj iSU/’jiJ j' ^ jUL^ay- jj» ^'Ujb^l a J'^ s > 

A; .^—ubJj (T f ) jj*J Jx» d£j j! jLe- <i lj A- \ Aial*^ -bb 

3 djb J^l J3- ^jjjjjl g^ Oj-i Aj j 3 j jJ-i jb ll^b i£J^£ijj&- ? . * jjjAj ( Jld« jl jlp 

J ^iS "'jj ki^pb L* y+S* ja\ jjj 1 *$> ^l>- 4J-i -U^ly*- (T* r ) (J j*> ly 1 li-pl U j^-P- 

J*-la ja i_jT jU»; ^t>a>-) Hj jly,_y* iJ! J^IT J-U d£j ja -.ua^ ^ITlj T f aT a^i^ H ; 

ja a^) (_Sj jJl Aj jlj* tS^I jl I j dS^i <J^a j (jl*a jl A- ^ Aial*> ja I j (dS - ^ 

.CJ £Jai jj (-Ll aala ^J>_y V J^ai V- y Alal*> 

3 (fj) djf 'ji ^lan jl t_jT jl»«j Jliil Aj C-«jbL« b df ji d^b — ^(§„,) <—J I jl>u C-jI-A» 

.C—I o-Li «ala jbU A-1 A5aU> ^a aS” ajla aLjIj (r b ) dS”^j (jj ai_V c~*j bj 


Sw 


\ 

( r b + r l) 


(A-X) 


j; ^k jl t .j I jl>*j jb Ai Cw*jLiL* L (fj) 1 jl>*j Jb&l Ai d^^j djx. ^ '-~J ~ Cw*jlX> C—j! 

A-f Alal*> ja aS^-L ib Ai^la aLjIj (r^ Jj (r s ) tSl*jjjJ (_$jl_j^ 

.C—I «-Li «ala jLtj 


-L = -l + ± 


(A-r) 


J “^b^ 0 i l^jl (u) all C-fr ^iftlTb (Ojly*- Jliljl Aj (Jjj3> AjV C-*jli» j) r b 

.C—<1 o-dl aala jbli A-f AJabui ja aS^ a ab j (d) dS"^ -W uij^^ £ ja 

r b = c x (d/u)* /4 (A-f) 

•(\ t <aj'a j d£^j A; jl j c—-I ColJ aa>* d^j c a^ 


IfcAi j3j aT J jL-j dl*ib jb ^ibol^ IftAj j3j 3 d~-u! I* s jldjlA 

jb* j Jjk ja 1*1 ic—il ojbti* 1 »a 1 jS"ja r c .a^^ d^jaji *d-i <j jj'4,7. w i 
. c.. ^l j l“.»...J i jL %»15"<ijjj iaj \j* r s 1 j r b \j 4^w iXo ji j -u5*^*j 

J jLamJ tOw*jUu Aj CaJ I Jjb jl Q i J Jc^ OWLla-a j^JIaJ 

j ojl^ il Aj Oa-J <—il jI>»j c-jl-u L tSj*<Sj* l 3 c-p*^ .c—-I yyy 

' b (^IaJJjj C-*jL^ ^ji Ja^lj Aj jjj L (g s ) l>1aJ jjj 

J>*fLfi O** J fl b)b j Aj 45^ 1^-5 b .( \ \ ^ Y ^J^-) J ^ jjj 




aL? 4_al Jajljj J |*ii» JvU 




o cv»jU» jl ^dJjl oUJlka j j .ii—Jl:> is !L ^ fi >"'j o' jl y ts* 1 ‘ k -—'l oj la* 

j j—>~ ^_5 O-Ut *J 1^1 $ . t' . ^ Ij .jiaajilj 4-bi^a 

o-L-*a jl ^glai j i.i C , 1? o w—L-t 1 ! Ajjjj ji^jL J i-Sl^jJj c*jI-xa *\l>-jA 4-Ll^^a ^ Ir . Z aal 

jj *£" -u**L dj-ttj y .(A - ^ jLij i Jd£\) (PPT-)) j^> t_£l^jlj j>- 

jjpj ^y-^ i *j ^y C-*jli> jl-oLa iOU ji ji J_^*j j^T 4 P ° ° PFD 

A ® ° -Jj lSPFD jj tiT^i c-jJ-u jloi* jiS^lu;*- <S" ^yH»- ji 

^ 4 "’ * kiS” j. J C—ajLt» b Js^_^a (_gtl>4ili jl ailjLbui 4^ l^jLj .-b I ^^a C-^O bl bj Ij ji Qy yj> y 

* y.i^ *i y>~“ i ^-*j^* jl salt*'! O^y** ■ :> y*is‘ ^jjj j yj IS"jl 
o^j -bJl*) j-iT (j ^ •jl- 1 '' t y.y*'^. b lS'^jjj j^*b^ x . :— .; jal* <f j 

jIjI* jjj I Ijij t(x^' Lf " a jl-bi! C-w ji I j C*jj1> J ^jijljjl (jl jj jLi i j_^a 

■ Xjjl ^_J> C—O d_J l^aLj J 4_d.»^ *J b ^~^bi *—“i' - ^-®* jl-biaa ij(J>- b Ij C-ajliU 

c<j I-Us 4-biT^ | jjS"» jl-Ol LI Jaj I j«l ji I j l^5b; jl »—'T" jL _/»- j~°Jjy, '•y^ s ‘ y. 

.•AijJ I ^ C—*i b uja : «. ag *; Ij *iSji jl >W« (jJj *i b 
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jj (j^j^alkij Js^-) CjT jl» Ju ^y Ca»jlia J {y Ja>-) i_^j oT jl» ColJl® A- \ 

^jl i^y C>a»jli* J j i^SjlAia \Sy ColJL* .oJui bjjja. (PKD) dyji Uljj^T JL^aA j 

• Caaal BjLat C»*aJ<IU Cj'JL* jlillU 







JLij L»i aj 


■ i jb Alajlj (g c ) CjIo* j (g s ) Ajjjj OjI-IA L (gj) si £”y ut£j CjIa* 

g| = g s + gc (A-ft) 

• C—• 1 1 gj, jl ^ (g[ < ~"'l ) i ~^‘J 1 . -b*J y A— 1 I olilj p. bi Alib A>- y 

g| J. l y ^J aj ~ Ji W-' - L * , ^i <~*b ^yri 'Ja . k> ^ ^lijl ji c—>1 aS" g c ojii' 

<Jy& Ji Ij .Aj- ib ( jib -b I ' y* AjU -Ablj jj b» t*J g s _) .Albli AOv jbl£"" LfcJj j_J j *£ i^i 

aj jjj ^jl£"(_}j*? ^ g s O_)Uj ol y \ .-Cblj o i £ c-j I aj aS"C^ j C^ jUith” ^J ' i 

■^jb ^ J ■k' J r ; 

kiSU-jT1 j xil «L? si£j .(^_jj J-flj j ^ ^A"\ ^ r) o >&* i ( ' 

*^)j JSj*-' J>\} - 0 .- 1 - 1 J V J- 5 J*" 1 - 5 J- 3 *0 W- -^Jr^ J' 5 

a J»-b *i£jS> j ^iSjj; \S^y. J- J. -Jj' J L>'^jjj ^-i 1 - 1 * ^ 

^ ^ (g s ) jjj C-j_!-i> Jj J-l ol jz*> '•-^ > j^ij‘ jl y ]*b" opIj (jibiLi i jiOj*j> ji *£.^ISbfc 
J' 5 J O- 1 - 1 ji lS^t* -c—<1 y m j Aj jT JiMa AS'jjli jj (jTaJl 

Aj ^ 2>Ij j L^ J j! *£ C-j J 7 -j g & C A>wj 

cib a>-_^ 7 ) c—-1 (jlAj jjj l; <—j J>-b it j j (r b ) \^5 "^ ijjy* 

J jh J* J i£j~* ^LfcXj I y olyi aS^C—j 1 Jl>itsJjb c*ojlio aS^-L-Jj t 

4*wj ji j ^jldl4 oi^ j! t(3^^r“ t 0 .(-0 jj— * , ^^*i 

i ■ x *>is-'' H i 0-^^-^- j (H-J, j-^ vj!>/ 

■*^—>' Hj - H a jT J 1j ^* aS' (T r ) t5 j* 1 —ji-*J 

Irv Jto 4j Ajj^j 

c5'j»-l -iajUv* ji('t'p) ( __ r vL*T jLii ^_«u" jl ^yilj L : a^p (_jl«j j_jj ol j~*> 

jbj J^. 1_J bAjjjj ‘(^p) u-T'T ^ ■•^‘J^is‘ ‘-Atj™ (J-ai Oil ^*bl jj *-jT J~Jb 

j I *£ c~*<l jLu (W g ) jjLv b—jb j ~~*J jl Ij -op (4*p) olj;*" .XjO^y* 

K‘ A^- jt* .C—dl>Xi Aj AOLij ^^J^jjbe ^-Lj J jjbi Jp^b Aj i J K + Jl*3 iJJJ 

c—I 0 ^— toi' vi • Jj .^-i^* tri'j*' (^p) J J^b 

(iS^j (V) *_jT jT (J;b A^ J> j -iiibkj (^p) CjI j j-AKJ 


1 . Jarvis 


2 . Me N-aughton 




«Lf wjI iajijj j j 


Nf V 

J^j t j jU^A (jlfl jL* (*P ) 0^~*J Jyl^* (^P) J7^ J C.,^ 1 

•(\^Y tjjjsr) ijb *^jjj jJ_>;jlj j>. 
aS” jjlj (^x-lj_p- W ’~i^ J " ^i) PFD aj lj OjI-c& 

^L®!^ aj a£~--1*^ i V o '^'^ o o Ij ^ PFD ^ibl j^lioU 

—.-0> '■ -I'g-I .(A - \ j_l£-i) Jjli j^Oj <i5”y (_jl Aj jju Q...i».tf J J t aLS" Aj ^Ju (_Ji JjCLo 

3 ^ Ur - j* lt* 1 ^ b.r^-’.p 0'/ °L^ Ui d 1 / JS s -r*"'^ Od ^-F-* 

(a j _jj-U»-) ui> jlj.1 ^ .. . . la . ' . i ' ^jj ^-_Jl^» Jl>- j* c(^ A A Y 1 Jb J ^ Cw! aLS” Aj .iij O-A-jij 
DFP (ljIaJUo*-) o-U at_ jS"< jlAj jjj ^1^ 2 .. ^ *l j ^1 j ^ ..-. j iis-a ji .o—jI 1 _ r a^>-ji«lj 

.O- w I OwLi 

(_c l— m- P Ja^j-J ki-P-L aTPFD Aj Jisl^wo (_> 

CO t j\j£, j (P n ) ^alU jO.^ Ji PFD jjt- Ji> 31 I j - Y 

ojlaS - ^ ^JL" JaiUv- j.5 jxi ^ aT (Cj) ^y J^b 

j —*■ oly I jl lj o 1 ^ J-U jljj ^ ‘•—j y y _-u Ij PFD aj aJ jjj 

jl o^I a** — m l t jljj’ \j PFD Aj AjjJj i y^\ J , C.... ;b ^ ..fl ™ ... * ^P- j ^J f . T .., ■...■» ■ I l f I j 

C-*0 4j Jfr ■.. * jS- j ^AT.-^ ^gl^JLlS^lj \SjS B jl^l J 0 I ^ A - ^ aS^L^* 

a_j o^/^Laa jl b 2> Li " .^I L Ij a3^Laa Oi' .(^VA j (T) ^j) OiT^ 

■ J £ j'ri c> J 

a b s = Vi * Vi + s d x A ci (*-') 

( > ■• * -■ ■ 'j S pftl ‘( A pfd) PFD ^rP 0 ’ ^ iS^jjJ J^ A S s 

s- 4 '-> S d • lJ: -*- 1 ( A d) c i ^ B s S d j cPFD j-il aj g s 

4_T) 2 J J \ O-Awi tC-jlj PFD ji ^ jjJ^b j tjyr CO r ol lj~ij‘ *j g s ^3 <Sj^ «3'-^' 
1 J-j iS^jjj ^ *(^j 3 ^ *“, t*z Aj PFD w ‘a lr>wt» j j \j S c j y_ 

CO t c-jU j\jJL* jiPFD aj ljg s !_glj .t:. 1 ? I j tCj ol l? j*? s jl-*jl o—l 

oWlia- 8 jl bS pld Ol>v) J*\ Ui' ^ \Sj^ * L $3*? 


I. Schulze 


2. Wont 




jl£j h ,^*** *j jUL? 


\ f A 

J~ 40— jj' J ^ .8‘m* PFD ij isUXi'ljC^ jULf ji 4^ C—'1 i—Jy ^x 

Spjj x Ap^ yj? jl j x-*l f»..i. : ..-» Ij-UkP PFD <i tS^jjj ( jl^.. t . , . j Tl j C f jULS”ja *£ JU- 

■(\AAT ‘Jla> 3 jlj-*) 

41—1 jfj 4 Jj j£y (jl y (H a ) I j* c-j^tj JJbLT ^ y>-* ja jUL^ y [ &~* 

oxi ,j*a»vX» L»1 4C~»'I 4^-llilj Jl ^_Jl5v» .(\AAT 4(Jl* ) J y) J^LS"^ j X y y 

Juu ^^jU- — jl <—iT jI>»j oUJt c*j *L T r <j o—<1 3 c~*l *i£j> V jl *£ 

j! jljXP *-! Xa Jsj <—*lJl j J g s ipl 14*»X ja .xiL 4iila JaiUv* 

aULf^lS^c-l ^.1 jULf^jlfjL ja J^lj a l o ~*1 .a^ o/> jiHj - H a 

lAl/*' '>-3 0 j' 5 ( T r) ^j*- 7 Ji t/- 01 >' vT*' Oi 1 ->'.P( H a) '^* J>jp* -P 

jl jlaa jJ'Lb Jigs j jl C-JJ L»Xjjj iXL.^ Xal*H, - H a J }j£y jlJ l*a 

<il»a JjJJI 1 x_ l (^i^f-i^*ijr^ - f^l (J J aS*X-.» l J"i <; f jV -xl^ J^JJI ki£j <jUL«a 
^x—I Di 1 J^ 1 .} Oi' Lryj^jiiP c-*>' -ala (Jjjil 'jH a tly XaJsyJJJI a*-X ja kiSj 
OjXi. 3 (jii'jil ca'jiSs Ji^" 3' LS^^ 1 <T r ) a i' Li ' Lri'>*' tri'j*' 

Li oLS* i_il i_i*^lj uij*^ 4l<l*3liaji ja .c—’1 tiS "'ji ,jl»a ( j1jI^»! L Hj 

<ryfiy> <> )eyy j V- A t!al*> <i 3_y^~* iji^ Ca^ji lj* C-;j jl 

.wL^"J-<aa ja 

U<Jjjj ;a jfy jl j 4lS”U- y> y* ja (jl^'jjr* j ~ —-\ ja 

J ^'jjjgs iri ^-r* ^ aj'>* v^ 1 J- 3 j 1 } *i ) jj J j* 

>jS 0 J'- 01 g s ^ (>L.j jatif^V (j ^jS^-r*-* Di 1 ■ 3 J , rJ eabT ^U? jl JJviT^W 

L c—l jjj.l (j' 4 «“. .;' L^» jl u^, (\ AAT ‘<JU j j!>-) ajlX ajs^-j C—-I 

jl j^J I ^ (j—ilj*l ki^j j^-< I Cj^-Lu 3 ^^L^ljhaJj j Wp 4 4 Jj j ^jijbLS^ 

jLj i_Lj jjj ^ L 5l»jljj) «j l*4ijjj ajA^ si-plj j L|5 ^j 4j (—<js^ -Ojl jL^*- 

£.Jt\x\£ Jc 2 j I £3 k—^4 j VLi .X^li jLi cXloa jj 
j*-0 4j ^J t ^r“l^l ^y ja l^^jjj i— ■ ■*! tX y**y C*il5*j(?*^ ja 

joji ar..., _ j_Li jLi . joi 4i-j i_ijLl« L ^S \3 ki^J Ij AjL^dT jXi4L-j 3 ki£j_ a jA ki^j_a ji 
\ jit Ji Oj-LJ Aj «AjXiJ 4j ^Iajjjj Ij .-Xlfci jLij ...- 

.-U»^ (31571 


tLf wil -Aajtjj j jj*. (*—* 


^yjir 

b»A; jjj J yyjl Jb*J y _y* J '-‘i.j* *i^i ( \ ^VV) ^j *' * jljS” 

*r 5J b |(4 Jj J>J oLS" jjj J ' ■ * ■ ‘ j j-^-i jb t jU j yA jl 45** JJJLib jL I 4 JI .jjiej £ 4j\jl 

j; .c-l(P n )yUy_ yi *Tjjb ^ »yiJb Dj^i L*l c—I (T r ) Jytf ^iijyl jLo, 

J- o*^ ^S- *^i iSLr! ‘y^ jJ ‘ysb*- jjj ji '■*£ J_jiy jb> ofcyu yl 

L> ^'jjJ (P n ) j^-F* ‘(T r ) ^ jJ ^jJJ y’bigj. *^i 

<1 lj(/P n /jT r ) Alljjj jyj l _yJjlS'^_jy^_Jj IaaJ jjj yl j *i 

‘jJj y ^^j.yb yj jj y>- a£" c—1 yl ^.ly yj LSj'-^y- ijbfijj j' i/i 

^yy **"yj j -^Jy j'y oLS^jLi^-l c-j I jIjjl* liS"*U*- j aJw j xij 

jj tJjb c—yiS"yy^"^Ijjj (^*n) j—"j-* aj b Jjb^y jjlS lj a\y lSI^jJj 

(_j I Aj j J J 3 -A— ^l_J (_gl^. 1 |'i < r' lj ^j):,...» y I y I ,-US"" ( y 4 liS^ L»- l_A I C-aIa jl JjL* li^i jl *£" Jl>- yp 

ojL jj PFD dijUi* y-sli* a£" jjjobfS"y (S^y. ^jj_>£s < ' i j. 4 . ' jlJjb* j I jj aS""c—aI 
j jljS^.-LiL ai_jj tJjjlj ojUi* jl y l ^i.i ( J-*ly’ j L y»“ cSW^J^ i3t^ J *i k J 

j AjyN_r yLly ii'^jjj a^4 ; Lsly L$y ^ (\^VV) jljSjlj 

o '4 i ' , | ' . i: r I j tC—*>l ^ £ j'y J A*JUa* aS^ jIja ji -ijj jS* ^yjJJ j ^y 9 ^" 

c—>' Ajjy j yjiy ^ jy** y y- 1 ^ j < <ijjj 

j -^5"y yw Cj-ujljjoly'j PFD aj a! jj j (_g' 4 ■ J, .' . <: F 1 j j (\^» ij^y J - \ ^VA tjljS'jU) 

<JjJ J^U j c->y- jl <_jLlfljl jl^> ^ jl 

at c —<1 yj ya yy _>} ^yy (^jLj-u jj.Tj^j (j'yjj j' 

y I A; aT C--»’l (\ ^ V V ) jl jfjb J jl j^ b p-la'-o a 5” -Al* j jbU < J—^‘ IJ y^-" A; 1 *aJ j j j 

A',.^.) J yJ^"” Aj yL Al J?jjy 0*4jbA» (jylj -lojLj y>l yl .c.,j 9ijS" Ojbil (\ ^AT“^) AI^J 

jA ^- 4 u y I \ V aJ jbk» ji + aS^ j_j b Alii i A>-y" i{ \ ^ V V ) j^jl ^jli J jl j$* \ A-»- _ -*- * 3 1 cjIaJ j j j 
aI jly J-A* j (\^V^ - J b* ^>bl") ti^y j yi^yi jl O^IaIja* b [c—*1 - c*iiy>- 

(jl^.A'. 1 ^ I j jl y jj yli jjlyj x_b y -u yi»- .c~^l (ajLS" y IV- \ 0 a! jLa») dS”y l> jyl 

jj jlj y jbio ^jll^yj jl y *£ (_5 Jjj j jl j*- (jlfSy jj I jA C^y J J liSy iPFD Al Aijjj 

^-v^ oji^ jL jJ *i jl Jp“ j c-J a-^-j Jx* ^ c^ **^ <> 

\ji ~j iULiL jjj o-tJN-j cJlo y ^A*oy aa j jii jb»iy i y^i^ - y*i (_5i*A^]aj 


'I. Cowan 


2. Farquhar 




u*ljj jl+ii'lj 




ij y> ^1 jj t_fl..,«.|g y i£^j . Jbla-Li a^“Li jlj a?"O—'I ^ lfrn..,..il£a ii$”jJ -0> jL ^al /^jl 

*25" 'j-i' ^v- j iPFD aj (_g j--K-$ j iS ^$ * ■ 'J : c.- l a-L 

iS' -dlej jj I i y?J \ *— £J* ^■■■■■•; — JjLaj" JJ>L 4 j J olj J^lSj -U£ jl JLl ° 

■-^ls- 4 J** lT-^” *-?♦* J^ 1 ^' 


l$if ^jlfjLj V* ^ vJj-Ac Oii*>! 

v_l 1 o j jl-Li* 4 f^ u ^l^la : >wo j«i j I Jaj IaS^ -U-j^ ^ Or^ 

j~~*jr^ l 5^. (^leaf) '^'ji ^^ c-L^Ij oLS""LS^/i ^L^lj diNj ^j„Jj 

J Jaj IjJil^j »l5 jl £^W?I ^>-1 .-Lil jT jl y^li L O,^ j,> (P n ) ^^U- 

t j ^ ^jJ) *Cj (g s ) jj j lo I-aa L ^ajj>«-* ^15 jl ^ jSU^-c- jLj! 

cL«^ c~. t _.fl j^Sc —*a .c~-l AiiU (^ ^ ^'ph t,jljl£*A j ^ ^ jdJ^L j) 0 r -cr j (^ ^ ^'p 

I ia^lyC aS" t'giJjc* aJL* d£^ ^pIj j cNj*^>w« O l Li> w* *13 jl j lS^jj j c-j Ijjt 

. *.. ■■!«< 1 0 -L*< ^jM ^ I ® ^ ^ J ^ 1^ 1^ I_.’- J " J- 1 ^-rfi J- 1 *^’) j ^ J* J 

^ *3 Ll li^J_ ^yf-lj j jLLT^J J*lSj a^jJj^T jlf-L lj <yJ> J jj! (\^^V) JL j (r 1 jjo;ir 
l jj> U 4 J jjj *£iS’* A 0 *-^ <j-ci (g s ) l S^jjj cjI-u <j a>-jj Ij oJl*i 4 j 

-Ub^^a £-j .XCt<L- AJLiil.5 CSljL^ jL~j oLS^ *£* l^3 14 J1 ^.rC^* ‘-CZ—Jb AT.^i- tz ~— 1 

C~j 3y j jUj ^ J C - .*' 1 a LT^Ij LftAjjj j ^dsLi^ oJl«3 j 

. jjL ^a o-ci 4j JL. jl c^ L»- jJj c^jL aS ^\ j >■ j!^ jlj^ >^- 

c-,*al al/^jlfjL aT^T •C \jj j l_3 ^*2*0 jl-li-a C4 _jI Jaj l jJm J Ji 

aS^ Jj ^Sv- ^Ji; Ij ^j J>wa -Li J AjL. d^j aL^"d^j Ojl.5 ^^L-j 0 L5^^jj j ^5^-d jLi ^ j^JI Aj C~^l 

1-01 A^-LS^^a -Lij ljw« j^ -Lij ^U^3 Ij Ji^jljl jl j o^Li l wl d5^l>- d-O aLO ji^j jl 

,^-j {_>I *jijh "Oa ^1 ja j w! j^ j*-o ^Ijj 1 —ApI cJU- jjJ o j-i^ ^O-Li aj j_*j j c~^I ^^ r - 

■ C—-I a-Li AOfj O j-^a ^Uala Ay j^ .(\ 0 ^ V j ^°-*\ J^-i) 0 * 0 ^ 

>^*;JJ Lj J=-ly ji ^ Lr 4 * £ ^b' b Ly Oi' (^ ) (T 

-J — — 1 aS** Jjlw oL” b a jji C>b- *—^ L ^ j?Jl~j t^J ^ Ij -LiL jjZlalL- j ajUpb>*> 

a-LJ jt .J-iL -Lj jl j^i L*- jjLlj -Lj aJj—jj aj 


I. Lu 

3. Condon 


2. Reynolds 
4. Passiuura 





^ V ^ 


V* J J j** - 

^JIj jj -Lij i-*Ajjj jL jI-Lj aS"* 0-1 ^1 a-Li ^L^LLj aT 

jL3 i—P*L 0_j-i^p ^ 4 " ‘ J ^ 1 ui j ' A * *j j*\ I A^^ bi j t C — >* 1 aLS"*jlSjL* 

s^jr-* c t—0 ( ‘j'r > J*S > J <}r** Oi' J 9 Ca ->^* * p-* L>y~H 

o_y AjE ^^-Lp ^lyl 4 j J>y~» A rr^ j* <ji^ ^^jt ‘ < - ** *1 -tij y*aJ y-ljl jl (l5 j^ ^ 

^JLlj <l^y ^1? J a JT*"* ^a}L- j} -b L aIp- j* a-Li -L \y O^J-LA ^Ijl* 

.$yb» J). £" ■ ' ■■* C. L . L - l i j-Li^ Jl^- jJ *& IfcAl^Aj 

^2 ^LL pJL>-Ljj^ j^OJ ^J-L»w*U J-ij a5L* 0 ^^" i—> I lJ jUiljl 

-Li j a]L*JXj <Q^> y*j2^*m* .-Ol -Li^ aJE* (jlAL^* jl aU?E^- 0 t^JL b a!^- 

j* L^'T ^Ui <jj J a ^^y l> y—ri J ^4^ c L f^ jL ^ ^ ij-x*u*\j 

iJEo a j , ^y -Li y jL u^3 j-ij aJL- ijL^LS^ l, o.«»i Jku 1 

v£^j 0*4 j3 A,U -ji ^ J* 5 -jHljb ^5y J^i - ^ 3 ^ 9 (j I 

( ^J 5 ;' ^-y* j^yy j -JLly j LaajJjj j.5^ jl J^y> J' ^j-li*v« oij aIL- 

^yAjibli^^i *—) l wij-*<^ j y(g s ) ^Iaj jjj oj l*4jlfcLs^. lo-I ^-l jl$L*l 

jUL5"y*l£j (^1 ^ a ij, aTo..>»I y?l^- v^j jj S lo> -1 y>! ^ 1 .-Ljli Ajy^ aj o~ — > 

• > ‘-— >r ^-LJ^j Aj aojIj O-Li 4 j a!L* iJ^vj ^ y ji ^ oI ^jp' ip- ^y - 

^T ^J j&^jS g s 4jb jljy- ^ ^ 4 ^p J> (^y- 

j^isJ A C^T O ^ j-l>w« iaj I J J ^yoys •——-S^ ^IjlS^ y3 jii-' \j .-L jli ^ jJ Ajii?lo^ 

jl J-i* aS^-L i Ij l^Japw* A ^Lolj j2 [jiJ ^ jr** Aip-fc]) -Lj^ 

jjlo J j.sa *> a^ oi yapo» ^y J- 5 

t_>iy-l j3 ^yi-j aU^ L>j—p jbj^y 0L*LS^(jl-fSy L p^ ojli j py?^ 

y—' AJojb jUiiy aT yi>- ^ Ajjl^ ^yoyi jly j ^^lr! ^ a - M i -^>~\j j> ~j*~ l >j^~^j^ 

y^) a-Lj^ jt oLyy ^yy L> y ip \ 


^jlfjLi ja (jLbLf ijy « 

•C—-I a-Li a-uLiL* ^y ^Ua jT(TE — P n /T r ) (3 j** ^jib^y J* <s^y y ^ olii>ii>-| 

^Llo J»i j'S'j\*0 3 I A ^ jjp^^>- 3api-* j -Ljl^ ^j ^1^0-*--**' <yL aLS^ 

i^—,• i aisLj <—> i ^yyiy ^ a-Li -yy ch ^o ^te ^ i -u-y^® -Li j 


■\ 



J-tj Ja-av* *j j jl»Lf 


\vr 


t° CAM^lf/ > aC^jUaj/ > WaC^Ua;/ 


jjjjz If 1 ^l*4jjjj aS - * c — ^lf I jb —j y j■ ^^bCAM y* ^ !jl£"(^^lb jl-uL* 
lj CAM jljbLS"tjl^fclj ^1 .C—il jb 4 y<_j/ j» j (_jl yb ji ji Jail j 4l—*1 c i 

4 -Lfca,^* 7 -j al» jh ji j j+£' l ^'jjj\jj\jJL**S' j jA\&Jb 4 <i5k, * „ ■» • Jaj Iy. lj t ajbw,j^jal3 

yj/ Jaj ji b jlylj C f _j C f (_jl»4j j} (It,) j j»j ^ IjtS”4_j^>L>-l .uJy jlSjL- 

,Aijl-iSy* b" 1 C i«ljb jj j jijbiabbAj j_j jaS/iIaLS"" J^yj/*!_j£ 



C - C 


Sw x (^ - HJ 


(A-V) 


/-l aj jly^ IjA-V aJjIiw 4(j/A* y j* fAbl*» A;)g c /g w — D c /D w = o \ AS"ly I jl 

■i/ 4 ' b' >.j 


TE= »/M X C a X (A-A) 

-4_ij yl —& (j'l/b Jsj 1y ja aS* jULT jj a£" .AAa^ jbiJ Abbt» I 

j c—jL-& H a j C a y j 4C—il C- o^Al jl ^yb lj-ue-(TE) <j ju ^j Ijiy oIs^AiaI 4-\yy» 
C^ (^IaaIj^ - (TE) jyj ^JjlS".4i_»<l a;Ll* jlkL^Ljy y y Hj 4-tib jL^j lyy (_jb«a yi 
Caul j%r*yj PEP pi/ ^yCO T JWa C_i jT JJa aS^-IC, ^UaJ /jl jj'Sll 4_ipl 
CO, y^-b aS"" -till yH>- jl _A*^Cj <i-tb _j ajb CO, b (jy^b u?^j Jt* 

-A?-1_j ji lS j —- -j Jb*s l5j^-*^1j s ^”/ ,J jz*’ij* Oj wj 

aT^u/.^ llj 0*1 > TE J 4-uil Aiilj JL> C r */>/, jl 

( •“'jjli l5TE j Cj {y^S- g s - ijlAjjjj Ojla*) JJjb *£j—~.i 4 -— J . jjj 
oljf 1 (j^l j j\jj j a;TE j>_ tyj l _/”jfl o_jlai* 4 01*1-5”^^ ji ^qU- jl 

jC f jULT (TE) j^'^ijlT o’^ai ,jjb (/i —j t^i^jjj y^y* o'y j> 

4ajb b ^ c f A-lja jyj.•;■»&i^ijbif i ^j^jb^ jJaj jl c^ 

i Sy y, J '~~Lj* oLil j j jla -ti j O jl^>- A>-ja L jj^y* _-** c (^Lf IaJi^J j jij 1>! 

J i/1) ti—,il jlj_ia » (^Lflj\_*j 1 y^—la jl C f jb»L_S"c f jl»by i^^b TE 

.(^^^r 4 <T) o^bA 


1. Ehleringer 


2. Monson 





• Lf latijj J iijfj . I*——* 


\ vr 

jl c .,.. » ■ > I j (TE) ^IjlS"OjLii <*!IL^ »lj ji ij^-y* 

i_jl j_}\jL» -ijjili jlS*JaLj -m .C—«'i j^LasTE (j ajlajl |_£jl jJ»i tl$j ^ i£jAjL* ji 

L i^Laj _yili» *j jl-ut* jj»jli °Jl-^ iS^y L»l tXiS"ajl-Cl j cJ lj P n yT r 
jLE *S^ i_jj ^^*1* 4 j^~* jj" £•*j~i t -^ J . (X ^ A T) 0^j^-»-* j jljS*;L» aj jli •*—«*1 jiA dljj j 

J ijli A^a-jlj Cj Li y^ J J (A) c r ^-*y uiS-i ji' j'**** i,a (y 

aTIj! TE ^yUj o!__^Ju ^ ^ , i : .....* ^jjU-^UsI oiljT^y* jl*lA”jl.Ajlj ( 'J Ot^ji^~i 

.Oij 

jUlA" 13 I 4 ?j) aS” , r CO r -Utf ji \ j 1 r CO T A A ‘■{Syr CO r / 

jij jljAjl ji ( jS"’-ljl ^i^JU .-d jA^y* Jj*L> (_yfl ; *-* ' r CO f A*JU< XjS^ wJ-U- C r 

,f co r aJp ■ Ow*—■ *j j c—«i' co T ji ' r co r i^ij tijij iyyj jls "ji 

jLul ji jljjL tjLjj j? aJp jiC r iL j oL>^Li>-l .-xS^f JUpI 

ui> L y— J Cj Kt *y ijli OjLij >Jfl.l,:^» (^Lf—J yj J L jla~»'-* -l^J j* ji CO^ C -..... ' j 

jv-lS’”i^joj -C/' T C jy!y* C-«w A; Ij R jS”l .ijli j Jj j IfcAj jjj -la-"_y 

C—»iA> A - A aliU^ jl Li A ii J> \$ j£ o jluil ^\~>- (_y jj £-*“ >— ' a. l > i>1^j L Ij o I jl y ^ *£ 


A = ( R V - R .i/> /R .tf 

Ij J jlj j2—_y CO (L^AT) J jl j5jL> ^Isj 

•C-jiI »-uTA- ^ « aI^U^ ji aJ”-U i^y* jLU jjlS*<;C r jl»UTji(A) ^ j>jy\ ^.x. i 

A = -d + a x (C g - C ( ) / C a + b x C,/C a (A- \») 

(0 (x) >) 

• C—-I CO ? C... Jj jJI oJliS^_iu-e_y (Y')jijLAi'ljJI sXlS^ou^_y(T j?l a(\ )a£" 

^ili jLii «J-1 #iL ,3^-i A< Ij A- \ 0 Alilic 


A = -d + a + (b - a) x CJC. d 


(A-U) 


a jlj-i* aS^ xxLmM j ijlAill ol_y 1 u$l_y c-ilJ (ji-Ap _yilX« i_—Jy A;d jb t a jl ji aS^ 

. i--— 1 o j ° °Y i ja>- d j o j o y ij-A^ b c o j o o f ijj>- 




xij Lm -u 


WT 


j-jl ‘-j-wj-J yjJ A> A iji'yiW J Cj ijy—jyi jly j U'Cjjj jjjjjL OljJI JjLx 

aJU- a. 6 ,,.. it jl yj^S* j*■..ilj c-cAL j .~. lr LfcAi^jj j jib jL«j 

aS" . j ij> ° / ° \ <p AjAj»/i aj 1 j x5^« JL^I « '' f CO t 

jC ! Aj C ( j JL^l C,0^ A~lp Ij .J . *.J ^y —j ; jX Uj JLb jl-Al>- j5b*jlj J jL 

• Jjj 0 jo XV Aj A 

toijb ^jSc-i aj (A) ^jT^jj'jjjJ j (TE) JyJ ji'jls'.^ aTU- jT jl 

jLb A - ( Y aJjIkjj j J aT J j J 1 O—*0 Aj A - ) \ J A - A ijb a! .yjjT L jly ^ lj LfJ I yj Alajlj 

.C—' I OJ-i » jb 


= ■ /n ) X C a (b - d - A) 

(b-a)(H, - H a ) 


(A-\t) 


aA L jl_£j_ ly I ^y ujlo /\ iXjS'^ jA j ^ I ys J^^w* '~^ J . j j (Y j 0 »LS"" ji ya j 

Jjt ji 1 $j I TE iA»*-i jj .c-ib x>l yi- \S y) y, ^ —jI jl—Ifi I i£\ y H a j C a jlXL* 

jlij A- \ T aJjUa jj aS^ jjb aLjIj c—*1 «-*A o—i" yL»j ajj j yjl (J 1» aS” yj jS" jI-Uj* L jUj 

9JLm> 


jTE^ _ b - d - 


/TE t b-d-A r 


(A^r) 


I ^ 4$* ^ l*JUx« Ojta O j3 (^At) <jljt£-*-fc J 4 j jlflJ oA-t C-j Ij 

«LT4Tc—! 9^1^ jLiJ oJii ^aLS^c-jL u J* j'l’ii (_$ejlAj) 

A ij\jA (A-Ji Aj j) jl J-S C^jU. j lSj^ t,x* j** Jj 

^. ljJ1 )g s ^^(TE) tri'-^' 1 ^ j 

C t ^bj j' L5jb-^TE jA jj Jjli ts&y j oUjlii-l t<■! (ti^jjj 

L’j-^TE jA ^jjjyj ^yi t l _ s LL Lj3 j f-xS'j >.(\ MV tJU j jj-^)c—<1 *-C j\^ 


£ ^IftA—jy j jLij oUiLk* lUAj _y" j,j 1 jj .C— 1 lf_j jjj gg j^b>-l jl ^yAli 

‘y>yj*~ siL» -^jj tPjj <g s iJjlowLi jl5jbj jb J *— 1 1 jA Ij 

ydsUj»-j-P (^IaI jjj (_jbjl»ljjl (^jlS^jb Ik_j" jjj ^jl jj .Xjb j ML A j Ajb 

.c— j! (^yi-»y> jly jbj jl ^jAL ti"1E jAji ^^yyj ^yj ty—»j ^bL ji ojb aLjIj 

ji ^MLj tSy~“y* jly iXl#xi jlijbj i_jT JajIjA L aS^ j^l+yyJ ’•Zjy* yil 

.Xjb (TE) Jy« ^b^j j w ^~^' 1 jL» jjy j j jxa j ^y. ^ a ** -^b 





wo 


• L? iajlj j j jj yu m ,r 7 - - A J—afl 


Ijl5^ ^i>«j J ^ jJ ul C-OjO>v4 Jaj IjJl> 4j <_£jl£jL* L IfeCiL ^y \ JsUjl j C-aa' 

,C>^1 o JkJm I O y^ a 

4_S^wUj)^ ajIjI sLS"j-> wUj j&_} ^ * ....1 ? jl-^.^ t (S^yjyJ 

c — aS** d—*»l oJ-i ^ l^.i< l^3 ^5 ^1 .0-^1 jjjl jj-o-juj jl I 

jj J 1*-^ C.-tx 1 (_£ jXl-*^J tjljJ jl A J Olj^u>-1 i AS"^jji| O/ O 

'O <i c.~- ' a O ^ij l^i! L » ja& j*> i_J Juj 1 ^3 \ ^ ^ J ^ -b jJ j jl jSjli) y* 

jl j jlS" H^O' a jj j c^lH^O'' 1, jLti jl ^u5"H^O' A j!>*j jLii l^jj y •>— jI 

{ j^>- {J ji **+0ji -I iS^jJj vI-J 1-^* Ij C-^iJ *-bj 1 ^5 £y 1 J IaJ^-I J -bL jIJLL'I iijTjj 

<wJ I y A 0^ Ijil j iS^JJJ aIj i J* <j^ c5^ tCb j yj j$ *£ cJ 

VtO lijTU-- Jt£^A; *il I .(t 0 0 0 t j jljJjli) bL-^1 9-Li o-UfcLlL* ^UlS*"'iiT y 

jl aS** c^»l jl {py w J> J*)J^j jl ^ jUz> ^LolS^j!-b L 
a *-j*- jl oNli^l j ; JaI OjJj“^ olL>i> y jyJ <Sj^j\ j* 

jL-iJ L* 4j aT C-^xl jLa* vi^j Xjl OjJJ jj .C—I <wJ I 

t-iJjl^ ^j*jLiz> 0 jjj“4^ c5r-^-^-/11 —aTc_^I t_‘fl\ t>w k ^" ^ 

Ja;Jyi Jl *r^jjULS'^N 1__Ty tj-^l iiSvj jl<J .(\ ^ ^ V l^j J-jli) J ^ L y* 

L * —j_Uu jj jjjij t —- ; : i ~ i * ^ jl*b" jwl j!j Ji t - k —^i_r' j 

_jl-u» jj-J ^Ijly yjj i J** ji tiTU- j* f L ol^ui lSW>. c “ j " 

i5^r** 4 J 0 ,Xj r <J-U OJJS* l --rr J ' 

l»C—J » jlla T ,jl ^ 

3 - 1 —*° j'j-J J *{_)^'-'' LSWiJ^J^i^ 1 —■$j j> lj lSU-*I-^I 

oL_S”j -5j_y* j-5 L5j~rr; i< w ja.i.?.-»«•» t^lfr!-!-* jj^jlS'"<| ^ jjI jl 

.-Xj j^«Lj 


IgJy Aj cTl> j< ^U oT JlaXil 

jjj ijy ji jt jl cjT (j yu C-P<ilJL* aLS"”«j ki5”U^ jl <—>1" xl 'j£y OP y 

i vi-pL xS"*c—l t_-»T jl>** oIpJu op jl y xS*& t iS' (^^1^ ^ 1 1 O^iy? < c- u<l 

»ji J <J J j-flp ^P-ljl jJ «LS , , 3 ,i -l -3 J C—» 4 j 1 -jT jL y? OP ^ L^jSs- y t a US* j J oT 


1- Lloyd 


2. Dawson 



Juj Il.-’ K * Aj ^Ijj J 


\ V? 

»L-f ~ _» ^ j j c—*1 I oUIj c^t -jmi j\ c~«l ^-j Ij j yu c-t -'•—» 

Orr" ^y.i Ck 1 . ('JO V1 Jr-A jl ^j>j j-j yj I jL .i 

'P = («w ■ j«w) / V w (A-\f) 

^U- v T uil-*—i tsj >-jTjiAr 

/' A 4S"c~»l p —-* jj (_jT ^j*^**- V w j jLlijUi 

(jlw -i*-lj T u«Alj{ A-T jULTj l^U- J~w(j jiali* 

jl 0^ l d Z »w\ 4^ ^yL*P jl i_£jLw fiA-i aJIjI ^ 7 ■ ■■■■.*) jU J (SI ^ T — ■*«*). 

•ijTj; wl jljJ <jl \j l^j ^C —*«1 Ji JjlXl* jL J \a\ ,XJjli jU U>Jk^-!j SI |t T ... ? »i 

L (Jil*A t-jy4i jL l^j 1C—*1 jL* I X>-(j jl oiLu**>! ^ jy »uJ fc .ili jLu X>-lj A lj 

o**lj £jj ji jjfc jl c^liS^ji # ^l****'l a^Ij jl oNlii* j £I ji j c—I jLiJ ^a—*71 

.Cm *1 oA-i OiLtZ^wlSI J 

ljlL?i* cJIaL^j cjT J^Jb^oUU -A-T JjAa* 


(V) oT Ja— iL*J |VMUI 



JU^IitCo 


• 

* 

jjJU- wT 

-•/ns--/' 

-■>/“'* ti -• / • 1 

Jjl) ^j»^Lia4 J « At ^ ^ J»>i^^ w 1 

-\ 


jl jj w> 1 

->6 

-»/* 

•US’",j- i—' 1 jjA ;Lj l*>T 

-1 

-•/' 

XI a At ^ jLj 1 ^ "•' ^ jULT 1 

-fiti-l* 

-«/ 6 tr. • / r 

XI»At ^ ^^I 

- 6« Ij- 6 

- 6 C-« j 6 

jjj j) *■'5»<tt>- w 1 b ^b*ljr ji jLX 1 j 


= Jjsv d*-' ufjjl/ (**■»■ * ((►»■/ J>»> J>») -j' C—t OjL» {'P) 3 Jl£*.0 wjT J—ib lS^»-' 

= _>li t ° - y* y t Jsl \ P d y*j* f <yt? ^ ° * ^ ° c *£ -^-L| Airfb **-y 

.jis I A / AV 







wv 


■Lf ^1 JXjj j 3yu - pXU 


ja J d X -l jl A X .»^ (W) *“aT ^Jj^-aI^a 4 n -j 'J j_jl^>lkj jj A^ - "-4.rfL AXala A>-^7 

jl ji j lijLjT JajJj-l jl j^S^±f- Ja.iljJ jj j x—l 4df U jl _^S jULT 

.d«.***l lJ> 

jjitL — « C - » — 1 <_) (ji —«C> A_a <X»4«I jA^ll IXjl jJj-jli jl C-jT t»J^P 

(jj^j l* xi" f~ <yJ J x-T f~ <Xxl Jr*»^ 

C~X tcJL>- jjjl jl ^\i_* .aj_i jl—£{ j »J—#j JalfcAa a ala’.* ja ,y\ *_jT 

«xT" .a jl jj jj^*' '-* *—■>T ^j-XlXa l_a li^X ^-L-il 4i£a ja J A . V * » jJXla ja AS" 

^t»XIxa l_j j0_» i_jT J__abLr 3Jk-f^_* txXj*- JaxjX j '■ 1 '- j'X_> _il J^l>v* jl 

-ia—jlj—i jA ^l—il <Jji^«—• (J>lj—k ...I OJJ—bj J-S"A .Aj—i j-l\jml ^l~il Jjl»«> (X I 

(j—*? V V-V J 1|*- Y jl aallxl L jl y U* lj jX 4 _iT ( J~Xlla ( Xil JalaT 

0-Ulr J X->»J (| ^ ^6) ^ ^jA_jA Ja** JA ki£"l>- J jlkLS\xV ^J-xlia *Sj£ 0 jlXl J 
• Aj j£ C-jLpj Ij Xjj XL «Xi ^1it u*>\£ (jIfAlXl ixT <J-Xba (jlkoala J. ..X jA .4Xxl 

oli^Lxl jl ^Ajij j -ui i^lfijljTt^U- J-Ux j Aaj*j j j* 

.C—l D3_f J. j'j^l> ^ J J;A yT j--jb 

Aiili *_) I j -^'■“'j; <a xL Xjli oLLjL'jI jSj L aS”j jl»>* 

a5^ XX-fc XojaL J jjA- j>A J IsJut aXbijLa <_jT J_ ■'“■ O^i^ik-l 4^ xT’^ 4 jL /X>- jl .xiL 
(_jUjX i_jT (JJ-Tojlxl JjIj'A u 0^j J aJ >i ^S* (,^1 +aIXI jl s^LtXil jl (j-ilj 

^ jjjji <JjUt jL«j jjI aT xS'^ jl#-- ;; jl -<x-»l jX JU- jj 

„ w _. 

Ij 0 J-i ^IXl *_aT ( JjXIIa ( JS'" J OijS' ^.ia'.~ Ij (J-*u}Ia_^T J jl-Xa* £J 

A_fljl jX JU- ji JX Aj XjI a!j» JILjI jl X4a^ Jx 

jj I (_glkl. X p jljXP O A_f" XloL j^*J Aj LS^*®jlji^ '^*‘*<j* 

Jxi * - 9-Xj jT a jlj u~^a I XjT aljA aT ^Ixl ja Ij l^j^l>v» a^” xiS^« j_jj I jl ^ a*_J 

4aJUa jjjl t— jI>- jl Jj .aa_^" jl jal* *h£Lsty? XjT aj ljI x^a^ ojl^l Jl>- ja j 

(jl_fc»jlj-j,a 4<x-»l Oil j jl ajl j j^jT alj* aS^jjaIxI ol_^ jI ^I xx I aj a^" ji 

(jUlXi- .XjAXajiJ a-X 4iSjj-< *; ‘-■ : ■■■ ' ' ^>1“ 

Xj^_> ^laX A_j A_J"IlJX_j jl*L_T lJJXjI" a--—■ —m Aa ^A>Xa JaJj Ij!j7a«_j ^X>i^l ja I 


. 1 . Bo^'er 


2. Bradford 





WA 

j ^ ^Ai^ila ^a,._>- ^UbLJLA jfjL-J ^UniL.** j-^— ,^*1—f ^L^aai i a 

(\^° / Y) j^ 

.jjb j^- jy~* C~*jliU jl jJL* J a^j I J-Jb 4 j ' jL ^>- sl_P 

Jj ■> y*^ OiUitrfl ^*U“_ flLS"(F h ) U-J ^ jti ^r>- i_>l^ 0^4; 45^^. l^J j\ 

,C — oJ-i fl.jl.5 jLij A - \ & 4].>lx* C—^ A* (^''■jl.J 


F h = (^-^)/(R^ + R^ (A-1A) 

aJj j — la— jl _j 4 a2j j — h - 4j if U- jl ^t* 4_jl jL^>- _^I^j ja Cwi_—Jjj aj R ^ jR ^ if 

AT.-I 1 J 4A- \b Aijlfc« jJ F h Ijj j iC—••>! C—vjjij J sLiil J-A-* ^jjJ • *1 Jl* L$f_^Aj 

Lj^ jl jl .xS^ (T r ) ij fu c-il^—*1 aj ^£*\j jaF^ j^*j” ^ Af;c—*il a:— ilj jjjW^ .c. —i 

ta j*j a jjT^j jij aj A - \ aSjI*-* L j 4ify ^a-> > ' x <J y j jl jl jj ^y lj F^ jl aiL af 
CjL C—o _y j t»« Alai*- 1 ifj Aj ^ U' --•* (_$l* j -?~ * <jjj A- \ & AiaL** ^y —j jjjt; L jl^"^ 

.C—*■! 4_JAf (\ ^ Vt 1 jljl£^* j ^iSoj jJaJl) 


^ - *U - (g* x [H, - HJ x ^)(R^ + R,Lf) (A- \1) 

'iS^ja ja tj j C—vl < a > - sLS^- U- Jajl_)j jl i.Jt : ./»^r ii^j Jala Ajal*-* ^1 

*P ^ aT -taS^jLj jr-aj- A)al*j* Qi I .c—I x>a _j-» (V ^> ) viS^ t_a I 

L ^^-iji- JJa Aj ^Al») j a y'ij* tl^j_ajj Aj J-iL -C^”jL—j jy'j’ j— a5" 

j j>u iI^aL aS^^Iiaj^J aT x£ j* jL AJalat* ^jl .JjL^ (liS^U- jxl jjJi 

AT) ilf^j yMlj (^L*a L c(H a ) l_j* jlS£-J jkj t(y^lj g w ) l“ fc Ajj_jj ja^jlj jXLj jS aj 

0^ o^* Oi 1 jtj^) ‘(^cs'Ha cri'j*' 

Jj y*^ aLS*C-j*jU> L if l>- C~*jll* uTi'j*' 
jl Ijj_ j (Jj\j^« J^ljjl (R^ ) if U- C-*_jtl» cif U- j-i-i if-iji- L Af -A~wIj Aiila A»-^" 

^Lf if U- ^-“l |_J -uf^ C-f^ if L»- i_»l ^iil jjifjlj ^UAj'i/ 

C—*jLl* 4ajJj i^i>" 4iL»L*a L Ljj_jLw 4oL»l aj UsAJj j JL*aI jf 14 J j ; aj*«^» . jjL ^ 

••^.ur* 4 (R.l?) 


1. Walbaum 
3. Elfving 


2. Meinzer 



,Lf i_,| JiiIjj j Jyu . J—* 


\iSj>~ j>' (j?“j oljjl Ij ab j»jj’ -uL 1j A- \ JjU-* 

.C—I O-Li A- \ V JillW ji j-ju i jJ JIa*-I jb (_J I 

^ ^ - (gw X [Hi - HJ X ^(R^ + R.Lf) (A- W) 

ob jl—A-\A aJjU. jj *Tc—.1 <jjU <S)ji ^iTySS'jIdAi AV g jT ja *T 

. L " ■ — 1 1 0 -L** 

A%=P W X gx(h A -h^ (A-\A) 

<f(^Waii jl dJ*U- t^SU- eJj _^j jl J-^>b- <—<!■—g (cjT /> w jT ji t£ 

aJ^Lc« . C^I i yt*^ <_£dj 1 *Aj 1 45^(_g 1 a\qA) jl £-U> jl h ^ J L? a ji^jl 

t£* - \ g ‘( h ^ u ■ h ^) = -\ • o m ^ ij^s ji -oT^ (j^j^luA-\A 

cd^dj ?- j ^3 jA ^Jb J dJL bdJ (_£jLj I di ^kj lj-*' J ^ Ji d^ljb lH^j'Ij 

jjjT J^-b jj ^l* —if i j\j> jib *jy 0 jSv» L" d*lj>- 15b - \ jl j—5”^P^ 

.JJji il»«jl l — 1 J*" 

Jaj IjJi ji jjj ji t\S d£j dS^; <_»T jbj k J (F h L) Jy«j‘ oj" k A- \ V J^Ia* ^1 

ij *i o^Jii ji (T r ) (j _^a jl jjaIj jl j^p *i ^y. I — 1 I — b ij~y j ijJ ^ k"" Oj 4~ ; 

Jrl.crr- 1 , (i'ji J~*' J j (.A>J Oi' - J Jj ^ oy L^'y- ‘(A-T J^- 1 ) 

JLil i 4~. ^ i J_»- ji CjlSj-t Ja—'jj i_J 1 lS^J *~iJ 4^C—il s-ti jjiJ-'j' _/-“ 

A- Y ls :> ^* j' OljS; J jr** Oi 1 ^ Ji' -(\^VT (jljl£** j iJJI) 

Crz*j yi 4jL1-* ‘^t js JjL Jjlo-ti (jj-w jJ 4T 1 wl 

jj^w. t£ (^l^ijjjj _ C—<1 d^U- Ojjj iajl jUt Ji »L S' C-Jl*» aXsfi j .. / rjj y\ jjl .dJ j2> 

J-—j‘b jl-u< (A~Y ji - f) o—l y~p J j*j c-f- J* j -oT^ ^ki Ij *£$j «_jT J—-j'bj 

<i £— I ( J—jLj jldA* *£jldj ^dA) iS^iS ® jldjl 1 ,C—1 t < Lb 1 jl ^j-j dS^J — T 

jj jU> j j«j jldA* d^j jJ ^ d>- ^1 jl O (V ^ ) 

C. — ; i O-f; d>- j j 4-1 j j Ja;»v> ji db"U- Jaj I jit & C—I jT jl (j^b- y\ jjl J J jb ^ 

(_g1 4 — -V j ^ ~ u *— CjT Lj_ (J jL—j d^j L djL s-Li ij-*' jL *—j Ij d^-i>- jL— . j c—I j 

qj (jjW LdPO <—‘ I (< j—bU j Ij jJ JZ** O* 1 tdS"U" ^.C— 1 »J4i*J- 

.d* i(Jr J 






eLS "^j «L?jJ \j Jiff-1 j jJ (jOl* ‘-W jSLi 

J iijj J* ij,yr { 

.Cwl oLS^ jjj ^15" <j 1 ^ C—*! .^laj jl cj C-^- - \ 

.C-wl <w>l3 1 £^ilp 3^ lM ^i'j - *' J ijy»J Jaf,l(jJ ,^41*) ^ji < —‘"^ Jf*— j\^j - Y 

4^a>i—JL* 0 -j£j—^ J^ j£i ^X ^ .5jJiaLLa j^ L> J7*~ ^ - T 

.C*^I 3^‘ Jb *’! J- 5 ^-0? 

^ jLj ^ <j 3 ^ -laj ^1 ^ Jjt ' W d..,-^ jp A -. Y J^-i W 6 -) 4 p>LLa 

Ju—illj \Sj£ 03U) ^^y**is* j oN j a jy* 




»l-f 1_>I J»jlj J J fZ . J^ai 


\S\ 

-bibJ t-Cj«L ^^ybl^jP ol jl 0*j ( j<» ^pJai 4 j 4$"IfeoO O U s “ J r! J 

jljlo j b-Owj b b4Jjjj Ja *“y aLS”jl jb»j olil" ^b‘.T j »L^(Ji-ta J J *—'"^ b^lil 

‘r’"'" j'ij* V c^la* o'' j^jC L oj I-U Ij>- 4 ^Sbo olj l .ujjL-^* 

j jO*) O* jlij ol aT ^jI L CO j5c—Jb ti^j xS^gt j-ju 4j (\/R ^jabJ'^J^-li 

*$"(j^Jj-V 1 <^-i'- A * ^ CjU* uij-~»* j>J *i •(\^» ‘ ( '^i/j 

jl Oj^^y* lf»T jl ujTjlkj obi* j ^y tjly £.b 4 _jT jt jlbL» 4jjl_jA j J>Uj -bL>- 

4jljl^*p j jjO) Ji'**" J ^n^ : * ^T ,.. .m » jl 4$” (^Lf»b y m J» 

^jLopI^ OpI g^, jiTU*- j aLTc-jU> (»jjjx»-) oo»jljj ol __**»; »* .(\M ^ 

op j^K>ySj i_jT J_Jb (jii"lj OpI j i y^^>h-\S j A- \“\ cS^-^ 

igl 4-1.1 J ^O«—»» Olj l .Oil OjU abS” Olj J_jl» Jj (A-T 4i^) -bl yl jJ j J& 

abS~ -i»-l j jj o y 401 IS^y* oiL jj ^ jZl—i (.j-ul jj>- j oi£^y» ol j ^ Ljij o 4S* ^'UbS^ 

^jlfclS^iiTU- 4 O 4 J Jaj|j»l jj dS*^ <_jT Jjjb |*_il; 4lila jllijl 0-*l J objj* jjliijil 

401 l j* Jji j 1 I. 1 •y +j J»^i j J 45*" Jjjlj* (^I^aIoSI J 40 J ol j ^ J—»■ * t JU- jj^l Ij .Oib 

4 _jO^ jl jT jjjJ JjUj 4 ^" olb 4 lilj Jjlo (J^jI yj I 4 j A- T (J^ - * 4 —oUj* jJ 0—1 

.os' Jai^~ Ij (_jilj* (^I^i-Ul o I ob-L" L»jr j *_j jsj- jjjT oT Jlol jly (4Jb j <_j l 

j LL Jajl jL 4j js^ _ oLT- t£S”l>- sjj>»jj jj 4 _jT 

4jljjj 4 _jT o-i >-1 Jb* jlj^P 4 j .ajjlo ,jilj^"A- ^ V j A- ^ “\ (^UJjUa j^IsjI j«l 

Brachychilon australis o^-j j 4 Jljjj <_ j I u-b L jlo*j ji i^ 0 ^'j^ 

ti jl ja ^ 11 d y* Jr^ 40^1*> jb^j 40 j 4dli.* 4iS*”l>- 4^ 

jjjlp jJkz—i jl jjl ja \ i_ j ~p y iS^y, jb Lji »bs"^_ jT obb joy 1 ^^ 

■ ^ ^ Y 4 oiliol (Cj o ., > Jzp OjLo 



■ Cninl i_J I j|04» W jT j3 

^|^J^Lu J^.|j 4 j i_jT jb^>- 40-«l «Oj^_j 4_jT oT y- (_ 5 jbJo« 4^(JJjIja jl (_^i 

<-S^' J j^jbu Sjljii J^l jzfj (J^b- i yy jj l_^_j 4 jJm j Jb- 

4_jT jbj>- 151^; ^jlo* .Oijlj^bjA jjl- ('P) <_jT J;—Jb (^Ij^l ^ ^lj>- iJiyl Xi^Joj jj J_^L< 

«(A- ^V J.ab») .C-^l ojjli J ^ A; 


1. Grantz 




A-ij -k-jw-* Aj 


> AT 

oT i_glj»l 

J. at ...,* ol^ j! *j aS”- ijjl-lf^ jJ br j aLS"" ^i ..., . .* ys y i* J^l jt 

.Xi yJ* ^ o.Aj j A - t 0 Aljbjto ji J Jjla-Li ^o^-La 

V = % + + Vp (A-f) 

V g _yl >_j 1 iljl tjjbi-a i\_y }j*-J .C—l jl ^_yib jj—-jbj'Pj ^ 

.oito^ ^LaIS^Ij >_jT 4j n-lls t liS" U-i_jT ^L^Lj^^iOjLe-Aj tc—I jjjLaaJI;** 

0 jAJj 0 i I i (J bjLi A- \ ^ aJ ^ Ia-« j ^ aS* il. a 1 <J jl^-w* b$J yj L b$J j^J yA ( ‘f jj 4j j) jl Jju Aj 41_^ 1J y 1 ^.' 

■ a w = Y w * N w aTA l£j jjjl i b (C— I V-Y* A!_al*-° Aljb J~fj ^iSbi tA]jl*j> jjl ,C—11 

^ = (RxTxin[Y w xNJ)/V w (A-YY) 

J >— J 1 i_y—j iJy f^ 0 " V W i^bo T tbs jlS” jjlbJlj-J C~jtf R jT Ji £ 

>_' I J y 

N . =-1-=- 

* (Jji»w» {]jaaaa\ + 1_j 1 Jj*) 

j a^^ij jl ooljS ^tj-Aj J ja b i~. i^l j)j>. aT 

olji = (Aj y>kj -Lj}jS X i + [ Y 0 0 " Aj y+j -Utfji] / \ 00 

1" J 3 1.1...*1 N<lCl ^Jw° . C— 1 1 Jj^J^-* Aj j>»j ^ISslA A15 ^ (^L^j jj ,al i AS"" 

cJUj UJ^ Y w ■ '!■ A 1 o j\ J jJja-^a J j^**/! ^ljl.2 No Cl dyA o I J} y*i ^Jpyl >\~0 j 5 A 0 i 

j y \ Aj objljj j C-«l Y bf o jT jlaio A^o—I 
a! jbu> 1 aS^ ^ oiUi^l A -1Y *3 jl** j>j j-U (_$ljj A - T Y a] jbiJ> ^-<9 b j jl jl jj ^ 

.ii»-ilA-YY aIjIjc* jl J J J Ji J*° Jfljl jZ> J} Ul C^i jAi JillCo 

q/ s = _R X T X C s (A-tO 

s Jla>- ^5 j I ji !^j j 1 ^ I / J^l>i-* C.,.^1 C s 

Jj\$ J *£ i^j I 4j jj AiU^I ^ ^ C—-1 

l I ; s ^^ji>w* c-^-L .c™J LfcJii ijy c—*»! jl jL“*j 

.x ' ^ t »L j4j j 4j Lfc j^1 >i_a> j jjaai 03 \ j - T -*IA - X ^ iJilfco j! C — **>l ^C—**»l ^ J** l-^- 1 1 

J o;:Ui^l l M J s ©a-^ , 2 jZ> fj,jS 0 jlJ jI LjJ^i>i^¥ s Jj L (jr^- j-^ L5 ^ 1*1 

.c—11 o -O 4^1 jl A -V Jj j-^ aJlajJi j ^j^LLiLi 45^A-XX jA-X^ 



• Lf tjl Auljj j Jjm. «Ai* J 


\sr 


S+i j jjlS'Li i Ju i jjljj j JJ»~jb -A-t 1 Jj Jx 


jU w— ( V P S ) Jjiaw Jj-iUf 
ja »Ai ajjl^ 

A— Y Y aJaI<w ji A- Y > <J jL« x 

>'j 

trdJ^ 

trJV 
(v'j^Jja J ^*) 

4iLi 

-Y/rs _ r/fr 

-t/tt 


° /' 

jjLS'U 

-T./l. -Tf/.^ 

-U/^1 

«/AT4 


@r-c° 

-r/^ -y/H 

-r/r. 

e j o & « 

« / • A 


-r W A ° -y i/v. 

-tY/f\ 

-jf\\ 

• /s» 

@Y.C° 


Na* aj NaCl aj_ j^*7 o f A - Y Y j A - Y Y (^1 *aJjIa* jl ajliAl L a£" jj 

aJjI** j j j 4 Jj> jj jIj yl Yf /Y“V ^ y)y Y 0 C° j_jLo jjR X T jIaIL* 4a^jj A* Li jA jj Cl j 
<j0j> \ I° ^ yjy Y w jIaL j tjy jj yj ° /° \ A° b ^ y)y X ’C 0 t_slo jj V w jIaa* A - Y \ 




^aTc-IJJjj, a A- x Y <JjIa 4 jl ejU^I L aAi Jjj! ji j ,^*5^ jj jLi* ol»!Ai3*-l 
JJjjjiAj A-YY j A - Y Y aJjIa* ji jjlTL- a Ai jj jLi* yj oli^Ai»“l .C—-I Y A jl 
jl y>J> y j JjL^a ^jialjil J <—<1 aj jjlfTL, a£"^ iSot *£ c —*1 


■i jIj Ji\ <. jjlS^L* jJNL ji j w-»l f ^y]')ly 

^ ^ A-S ^y Ijj j tC—-I ■X^Uyu L$Jjlrf i_j I Jailjj A*jUi» l5^j) A- Y Y aJ jlfc* 

(V 0 ) tS >—1 p-»v j-«u t L> (JjU^ Jr-^j V g (j-J j-~ tYf]J^lj jl 

. C-^ 1 w*** •* (jjtalJLp -(A-XT a3^1x^) jj!j 


^V 0 




^ V o 


(A-Yr) 


jljT ^jy^^lTii-e-LdTU jcjT y.J* Jr- ; ^, v ^m 

• Afcj^ rj t AA-t . i^jj^AijI J*4 jjJaS” ^.LfrSjUw'JJ A; J^jL- «jl Ji J J^la^jJAS' ^iaa l _ / Jaj 
jLti jl i—>1 jljl tSjy^ L -—'I tSjl-ii* j c«^l jJj—J li 'Pp 

£y iy.U—Jijk jl L (aAlj (jlfljL. 

jjjAT _ja^ _ aLS^_ ilS^U- a^j>Jj ^Ja1>w> ji c-jT cS y- tj\ji jJ j 

Jj j I y>-\ i v_J I jL yj . A* U Aj aLS^ ^Ls j £ J i_Aj lt_j Jj_^* j J J J C—j) a Ai 









-Lij h ■»>* <> C)ULf 


\Af 

exi jLJx» ilfcai^J ^>-13 >— 11 1 jb__^- ^ yyy^ j y\i jl a 3 l it —1 b (J y ) b Li jaj I ji> ji i»j y* 

•(\^T ^)c^l 

J v = A^p X r' / (A X T| x L) (A-Yf) 

.C— I i_jT O jj£~~tJl] J aaJ^p fU-ir ^ o^lAWpAf 

(jl*ajl_jO *; C...'■! ' -b jT jiy y X»TjlT ^ £--0 y (^l y aiaU* jl (\AAy)>,J>- 

_ (T ^ _ 

^Vjls J-sIy j 3 i_j I JUil J«*l* VLi»4 <yy? -bjT *£" jjI j »_> I JUil j 3 

L* A^ C—-! j_/>-J JL>- j3 4_5^ ^L-?” jyS' ^y .C—<1 a3e3lb->l tJH—t aLf jj 

y •£ C~»l 0_J J^r* ^ ° » b“ x • b y\y j>- XjT f-bti .Xib C-llj yt» j3 Jl£»*b l£* - o j \ 
j£ lx*- .xib 4jb j 3 \X6 ^ 6 b y\y i_J I jb^»- C^t- _yt 3si~*b cA-fP ahl* 4 

j3 J \ T l\ Lr O /y C. ^ - jbi-ji 10 I A b* O /f jUbj yb** J J (i^ijT a jyi ,jJ!j C-* j-* 

ajljj j j3 j cSb»a__ r 4>- f-U.1 y .C—<1 a-JIj jj YA jJ ^Jb jl*LS” 

Y“*\ « ' -ba* b)b c.* xbA-YT aJjI** ^LpI^i j c--il j^y b& a j-**- 

J tSbfc-OjT J>-b j3 CjUjU jb jSj- jjJli C—J -O-ib 4jb* jJ 

J “bj^ Ji.fi’ jl 4 ^jA ^ _j5 Ji oVUil a-K”tU^b J jt** 4 >bw 

.jjJr a jlil-<l jj^<i *j A- Y *3ib«-* “I .iO jj- 9 LS^ajIjii b 

^ Ji^ 3 1 f 1 ^^ tfljj 

b315 ^cJ-AA .(\ ^ A \ j ^ j) dA-i ^1>*^I cJjl ^U<Lw J 

jli» obt-4>J aS^lj^- Jjb*J Jjjb (^blj ai >-jA a\S I y (_J y~>_ b' aj_fj ij—iJj ^U" j* ^ 

jj •£jjli cJMi cSbl y A- Yf aiibw -3 y*^ Alii 3_^1*^ jij Ijil li-^b ^1 c—<1 93 b 
A - \ 6 <!.3ba>—• <1 Cj b* b j (J-*^ aLS^ j3 Oi^ ^v ^ u~*^iS^y (j~~tj^' 

j\ JJL» j3 *P ^ y ^3~ .,-» jjb <1 Jjl y ^ Jai> 4w-> I jb A; al^”C~*jU> js^b .C—*<1 C—< jab 

J j 3 jb>w J *—.by .3 j'-b y \ iiyu iy>- ^jj(A-\V jA-\“\ (jltaJabt*) 3 jl jj b‘ 

Jjjl (_gj l>u» | jjl»iL^' :-Liib j yA>- (_g^ 1 3 ab£~ ^ C -rf l j~*a J3 (\A A^ ) ljjr*“b 

Uj>j b 3j>- *Jjj 4 j ^g>y} jjal i -bj' j 'Syctfh (Vy,) ^y. v'" -b’j li l Sy&Tjf v y, m 

JjjT i_>jb^v» aS^^ULS^b *-wba» jj I^j j t Jjb^« ibT»_ jT (_i j c.,^1 JiJ y..*!^ 

■•^^y.u* b UT*j ‘-bj '3 ijy^jy y>y>; 


1. Poiseuille 


2. Richards 




•Ijf v* j 


\A6 


.Cm nl oCi J-L» j^il> jt ojUc»l b cdjfb*- Cjb* -C->w» ^l» 4— 1 1 jb_j>- 

jSc—.■ C-j Ic* *£" j_5j *j il)b^>- aS" ij~^ ob jbj A; 

C—>1 cS'U- Jj-Jb ‘——i t(-jT jb^sr \S}ji ‘Z 4l*-l <yj i ->y uO J* j> * <| 

<—«*j*" ^ ^bbl—-tic* cv±5^b- b aS - * 

l*«bt j 4j i_;T ||)b AS* jJJ 1 J AS&j ^CsNmA C-S”^- (_J_^lS"jb lS 1*4j'J| j J I Jaj 1 yb 

c»-lj ji a£”^ jSbLS"^\^V^ t^JJL*) 42—ml bj^ j tS-ACl jk 1 y_j tc-ml sCmj 

jJ-uTjITwT *Aj jb Cjj JjJ? jb liS^U^ 

Jc5^* C-S*^>- 4*L» j ^L—' L-i4J dTC^T J j^SjA sl^J 4$*JX*-jl* lj£j t-Ui—A 
jtL- 4^.5jlj c ■■ ; » * ! u-j jJ^j *b jJ 1$j I olj~* j j U! .c—<1 

-Ij T . -* ^ * j ^14** t^ljfc4-w J ^jjl jZ jb C-J 1 -La 4$* 

•(\Mr oL>i£-Aj <v, j J 2 i ) 

u£ jljASb #Lf (_jl^«1cjl j CS^lb- jj l-jT jT <b“j Aj aS" JL^_y* jb>wl (ji J j—’ 

L jl J j—jjo j^J JaM_y” t_jT a£”|j (d) 'l/L *j Jj 4_^!Ij C-jL~* .J (_y* 

T i 3 J > yr) ^jS'j-*; jJjU; Jc. 


d = y x a x COsa / (r x p x. g) 


(A-tft) 


J ^■J-5 jj-rf> Aj t_/T J _)]_)!-' (jl a 5”) 0"A— _jl»i j(j« J&**0 jj aT 

jl JmjL>- t_>bb £ j cjT jjJL^sj • p (a) ji ^l«_i r t(c—^l a_>-jj ^a• *j ii£jijj c-<l j ^4-1 f j- 

—^ ^ L *..* i.«' j^y, *-■■■■ * • y d tt ° C° ^L» j j c^T/^IjJm ^ r,. ^ m j j .c..««' Ajib». 

0 1° \ jT ATJjjT i/luy j_yw» jlci. 4A*wi jj .(^^bu—r) 

.c—J jjibf'Cji-jj >iS^; L" i_jT (jl j •£ cib^ \j)-\b cCwl «/ »t b" 

r^ri ..r j J j t X" . M * (^T j( 4 CjjT C—ib Aiili A>- ^7 bl 

Ij 4^14dial* jl <^T (Jbl!xj (_g jb^Ssj y y^tj^’ 

4oljl^*» J (r) JA^jj) i y x »: 

x5”l y j Ojl j C.m»*I (_jbbC-jl —‘ ji t-.T C-fy>- b^J 4 i_j 1 CJT y~ Aj A^“^7 b 

A$J liS^U" £ji J JJb^- ji (j i_jT aS^jjJ J^jj ^jSc-( ccr - A«^l__ r » A - Y t 5 AbU* A;) C-ol 


1. Hille! 

3. Zimmermann 


2. Petrie 



J-ij OULf ^Ij. l' . S 'lj 

A- n *bUj> b lj y CjI J\ j> *JU (_$y jU ijy (jjy .C--I yU- ab^j* 

. ^ y"" a-** L>i_* 

jy = dxgxp (A-n) 

^ ♦ ■> ji ,i r - .i3 ~ (y>) d b (JL^-iL ISb l-..... * -^) o"i” jj 

d ^ y-'^yb* ft x \ o y yy— »y^ csyy*- y-jsiy ^u-i y1 jb- 

A j I ^j aJp t>y aS^-V lfJaA»- Cjj J3 b jL>- lj I 45 "”}y -Lil y~ jZ» If*» ■> « ij-ij*- bjj I JJ* 

(^b^SiUk* & -A_ib Aiilj A»-y .c~*l jU JL^uiL y * <Jibw» (y^-* iSjj?) y 

c— as" air^ia»i yj ^y _j yi?- jj'j j«^i* 1 ur^r A-n jA-Y* 

jLj a «J^ o bjb \ A o C° ^j a>- aj jlj j -CL-a 

Aj-Unj <_j 1 jl dSjj* IdJjl t^L AL*b .> dS^l>* li^j A?* ^*lSdJb aS^ JcS'^A 

■ >yi><j* A-U^" j-» £> J ajT ‘(-r^* <_ri'y' b J 


^*lyb Aj <l£j j jl iw> f i_jb 

a— y j ajj^" -dj 1 C-S""^ Aliy .^* (_r^* - y b .. ,... > • A.yy jUit-i a 

^yjJ ji (jl^lajl l_jl t4_<j j) y_ ' <_r*b»y ,(\ ^ < y.ji 3 ^ ] jAf) ^ Vry ^Jy L5lf»t-0\ a 

lyy y»-b ^iyy- ji *-jT _ r yy oo.^ <iyy y»-b jy*y a «lt 

c~S^^>-4 j icjI fj aS^Jl>La*j1^o c-j I JS*" J—jli j U J—jIjj d-^L 

^ (>J ^ -3' ^ 

j aU jJL; lj jT (^>T (jlf!_^J^Uj aTauS^* jIjkjI c-j^>- ujjT J>-^ lj 

j ® ALi 4dj j ^bh*Aj j 1 ^ I J^Jb d*j>L aS^^j_j>- Jjj 1 ^l-Lu\ jj> j^i^ t ^ 

.aC^aJL J (^LfcAUj 1 Aj dS^U^- Jl c-J I l j-3 C-S^^ Aj ^>1j^ t —j 1 ^b-db d^J 

J|—>-b j^gUj . 4 i t » vi— k — J "^ ^ 4 A—^ 

jl jy>^ y™«jllj _) C~«l (jJj jy<J — b 1 JCjl a jy yj iA 

-dj 1 j*?-* ^a^ 1 y.i y*^ AJ dxj ijj jj jl viSbyrU y—jbj j t y^> a li^j^y 

jy aLL* ^j L jJ_j I y>-b j) <—> I jbij y^jli iA - T» aS^I** ^buy «l iL j b_j 

.jjwL ^_ 1 ' y_- 'lj 


1. Krumcr 






tiS — I Jajljj J J—« 


UV 

4$" -bla-A.- t S* wife Ai (_5iJXU Jj^J b b i _^' - ' -'..—•» ■ w ) jl ^ j—j 

..j jl-b! OjbLlxi to—I ij_ji 4—jj^j ~\j* aS*(^ ^ ^ ^ ) jb^ - *-* 3 ^' \$3 oUJLk* 1 j jJj N i jjfj l j I y*~y 

Ol j~^’ ®.4— 0—1 0-4—2^. 1 t4. . ja ^3 ^j I AJta' ^jJ^7 ^*n^j> , i-^ Ca -bi jl^j JUl^l <i 

iSb; b rj^ JLp- -4—^lai 4 j -Laj L»l tUoS"^ Aj-Liu (_i^>- -bjl jl 

-iijjS^jjb?”( \ ^ ^ t) jljl^--* J * * j—j-d! i Jli» jl aj jUxjI u_j^- -bj I aj~- jl 4 j-Uj 

jri' e jl“*7l i_r*^*'l J r! bij t-bjl-b <—'_>>■ -*7jT jl 4j_iiJ ji i^^~“ ^r® jl J^'^’ji O>1 _A > ' a£" 

.oijL^ jjlj uj> -djl ^ jl _ ij-v>- ob->- ji' ‘as^A-^ J 3 jb^-^Jji 
jl ^i— Li i _i y~ Jjjl o^-— jo^4 4^ j^li ol j~-^~ (j^l aT-C laj_A"jltj ^j1— 

■■^ji'-r 

oj_— jl ol j3j*- *£ tSjj^ jl-w* 4^Jji £ijj 1^ [ j. j . ‘> i.> ji ( \ t) jl j ,j—j-dt 
A>bi a-4— t_ij—a i£jy\ jl j ~~i ; _ J Sjjl Jail* -Tjjjl (j4> O—.5 Aj (o— I yJj jL— aS") *—i_j»- -d J I 
ilfbi— -djl a J ji AS^b Aj jj oS"”y>- (_jlj4 aS' (_$ jSb' 5 a—O jj .0—1 tS-djI" a 4_Jj- ^i^L* 

i-dj I o-d j (jLjJjL. ^jljLi t jT ^L-I^aTo— l(^6) tr) ^A-iA4«J-; 

U .o—l jl-li* ^—>y^ Jjj I (_r^* 4A-—>^jl jj^L—o^ ...»• -b x— Op-L 

AO j (jl* JjjT J>-b Aj lif U- jl AJ_^U- <—fT AS^ijI-b A^J Jj ^jjAuj—jy 2?* (^ ^ ^ &) A-— Jj» 

Uj j j’Oj j_$I ji aT^^LJj jl»* L 31^7^ b aOj ^UOjl aj jl u-< I jLj^“ l>l --bLjbj^ 
AOI j ^j—; jjSIS""kiS"U- I»J I jljjU <1 ^*^5”(J^aJjT jl (^jl~— 4S”.JA_a ^y 1.xi jf j 

-bJ J I o _j— ajlj jl_^ jLil AO j I_$JJ J> ^jjUaJjI J }yi* If! I ^Ij* (_51-4-» I -bi I J tO-ij 

<■ jiji J _/*ljf ) Ji J^iy* J^bl jb 17 (_J jlii J j7 ^jU Aj UaJjS jl ^7*1" ‘—'^f 

ijU JjjT Aj JjI J_ji> ji \-^-j_jj A^”O—l ^jj I Aj J jlij |_jl^ ^Lo-I ^ .... i l^a li^j .(\ ^ ^ 

^_U—iLj *—iy j^-b _> .-b^y* IjIIj7 aO (_$Lij. jljbf- a j -b y*u* aJj j 

crib* 1 L iw)l o j (_jUi-bjl t-i 

aS” ^jL^JjI 1 *^' i^ljrl ^*1 •(*b* i L y* £\) b?l®j— j— I ji aj»u I J—L-*) iy*^ jLii ^b-jlo 

jb—; AfbJji^ I Ijij 4-A*;^ 7- j j5U7l Aa^ jl^rT “bj I • J~* J»-lj Ji 3 ^b O— Aj 

^ ■j J A NLo^l ?-U—L A—1^ Aj jj iO^® b^ ^Lb jl jl (j^* ^7 J—l^— *£ JjlaOj OjL 

jl L5bJ_A* , ^ aT ji aO j —^j* <—j^j>- Ojl jjL»«j> aOj (_jL^J_jJ— is—LjJji 1 **^ 


1. Wui 
3- Canny 


2. Andersen 



jl«j ^ » ai UL? 


\ AA 


.-U j—^ oJjli £ji IaaO j J jj-jL 0-»—< A> X 1 biX 

• 0—1 8*0; AI>-1— ji A) 'X *—>-AijI b^b ji o 0 I aL— j 4j a^^* -..il^« 

-kV >jy o^xi *i Xb Oi' Xy 1 tJj ^yX, b <_X-* - X b o'X-^Jb, j~~~. 


il 




8 A Ai IjI ^j) Ij~«j L b j ' <—jIi?" I J J sX jl$o & ( \ \ \ 6 A—*? jS .0—1 

• Cw« 1 oX »—j Xj U j j^fc (j I jl ■"^ l j 


-J A 


oUf v_>! 

t 

*1 (l^JjJbH^ , +. la* . 7 Ij C->*j OJ-i Aj a X j c-j 1 ia.'ljj 

’ A - TV aJ^U-* jl siliiwl L Ij ^L-*- L J^k x>-ij ji l^isL L l^JjL* 

dV/dT L dL/dT L dA/dT = kx(V p - V T ) (A-XV) 


j ^ jk- o j\ jo jx^cx*—« j c->-L« aj ^ j k *-* j c*t *> 1 xi j k aS" 

C.%^I X aTC. - **I jIj A ij4>- Xi j Jk*^ ji ^L$J_^L- ^p .Xjli Ui Aj ^ l^ili 

J-mpU- L ^k- a J J--Jb .xiL jl-A j\ Ji i^*~° x t J ji— (J ji>w* ^Lxlij) *P S aS^ 

^iSU-jT JT Cj-1— L j Cl j K‘ JTj_p y_ <—X jl I 4 ] 

( JhJi 4 -j 1 3 1—5^xij C-P jjm' .C--^1 ax« 1 Lfcx-*« 1 L ^\ ^Lfcx^*> 1 l l>b xj x-»L« 

W p yi.lf jl > *1 aS^” t ib' b 

ji j j-jJ A- XV a!jL*> (_jUj-Oa ^Lj Ojl y* ji & JLfcJ^A (jlOi 0*L*JUiA 

.0*4-1 AiiL j ^Lx{£‘ xi ij O 4 P y* -X^jX cOLa^^a o%jIj ^jl 
4*^1 ^ j* 1 ^ ~ O —ai jl c-* 1 bji*- aS^ ^^Scx 

jtz* j <Si j^y ji A-XA aJ^Iaa ji yi\ jjI j ijL^ yj ^p ( xL^a 

.0*4*1 8 *l* «jb tjlo L^Xi^» £j ^j-a*-a! ^. -lo " Aj j UJo*lal^ ^ tSy"*'* 


A^„ / A^ = 


^b-^s 


(A-XA) 


j\ b^li j.y oJL 4i^j ji ,o—l aJjI Jji»vA b^-i^ r l Ib a j o-JLli t^l«i_jj 

b y)j. bt-i'o b^ js*> b 0 '*r** jx* ‘(o—' jb - Sb jT l l’ sa ->) C — 1 jb ^ T tfe b aT 

ty}j i }-‘. -i >" 1 ^ ' , ' x r?}f; j-~i J X ‘( £ b = ft) ./f> j:i ^ j;i ° /a ° 

^Jio" b W <—.pT br—*^, ( _f\ .0—1 0 /\/f X’ jr* J 0—1 jO—j oJaip 



»L? i_J -Uljj j Jyu"_ J— 




-J-iL Alib ^^Jjl ^ijblS^L JjU ( jijblS**^F 0 il.■— ') 

L ij;^^ j\j (#j jj -c^) o-o l» 4 j_»r l>jW-; ^ 

iJJ—l »-lair (jlj~* ijj I jj J.>(RYVC) 4 _J 1 ^ ! jl-U* (_5 j£ ajljjl .XlyA^B A^-l_j/> jls^A £*^»J 


RWC 


FW - DW 
' ° ° TW-DW 


• (A - Y ^) 


iijj DW j c^aJU- *_j I L Jjl*J jl ^,-j o £ or *l* I O-jL jjj TW ccjL J> jjj FW aT 
ji J, j—I jfJiJ £ji.) Ji y.j J*"'./* • c -"l oT V T J °JJ^ J> CpJ'^yj'' u~i 

^UT _p Ij cil ( ' ’u.'jL- (V s ) JJ_Jb $ Ul* Jj L IJJjl .JCJLaJb OiL d^vJ 

j! ^ W s jjjj ^j-O sjs'j. j' i,-i i j' j-*^ - " 

^1 a^Lb*! l ^ -^■l.j ^0j* iti I j ■ * < j o—*1 \j?y+-*»\ ^ • is • 1 j\-XjL* ^y>Lb 

4_S ^ i ^-jyJ 4j .c***I cjI RWC <_j yS 0 jljjl ^j,lr...a ^i>-l ja I JiT.ijj _)\y A-Y Y aJjL*^ 

jl lj J A*J OjLflf- 'Fj ,_r^*“ J iLS 0 jljjl Ij RWC ii5^; b-4- L j^"(_y* 

OjL) SjLh—P jJLijJ J I^\jl ^j\»LA~aj -bli y-y* -i J*j o' J 

.jjlj A-Y* • aJ^Iju* jl aiLbjl L c~*i^i j> t ' Ja^jT 


'J'slc-vi 


'Pjl.jU) X 


RWC 

RWC - _^Tx 


(A-rO 


j2 j_$l n ig- ^1 ^L" I j^ *—■J I -U*> 4 ^ ^ C ■ i>^>l_y T 1 % aT 

£|b« jl Ij jj I X j\ 4 a» ,c~^I "0 j I (_j jb»-* j <S 

ilS"ji (^1 ji jLld - l£^jt j\ \j L SjJ \ C —*J 

JL «>ji jiJ& ji c~^i Jji-*' ^ 1 <y. i jiJi) 

.-u I ^ c —aj A-TY aJjI*» jl ailiLid jj 0^$) J j jl-^ O^ j*j 


jjilS" Jaj ji jA jy~ = l —^-^ .; < ; '- X - [ - ~^_ ^ (A-TY ) 

\ o o _ Lb— I 

jS^ij jj^i^ j-*—'i 

1 ^1 l^ 1 .L«tf'1 0 2> 4j Jj l —• ( ( 3• , *^ b ~ l j ^1 {£■ ^«.i v 1 iK. jJgj ^i 1 

J O-i J$ ^ J * t JaA>- Aj aS' C —*«1 ^^^-*1 £+^*y J * 5 


\. SympLast 


2. apoplast 








U ■ 


! .an— jt j J^niU lj j~w. i_'j*S' tjJjJ^Ll ^!>UI ^I .ani^y* 

^IacJaIp j oi^j pH 3^ j^y^Jl^- jk ^«a aS** a * . " ... gi J^- Jjli oajj 4j ^jL-sS^j 

Ia I * g- j oLJ <np-L ^JaIS"" j. ty^sr 7~*h>\ ^yl . o... J > L^jl 

(\ ^ ^ ^ ( jlajJ-i^« 

ijljJ_ jL<i j a-ij JU- jj (^l^I_^L- ^Lj ji •£ c~«1 tjj *-*il n^-S n_^>l 

j~t j! yS> <i ^ jLiJ -Isaa- eL-t-L *£ c—jl^a j a>^^* IaaJjj ^Ju jj-b 
jIaL-T ^^akj jJ d’r J ^* J> (JJr*-*'' •■ 5 >- l i j* °j'->i' 5 ^ ^ J jjk>'--* iS^s. (• ^/■'-* 

^ J ^jftj* °“ u cj^-^ lSj.*- 1 k ■J’j** j* J^kSk^J dM3 i s* t? 

^IaaIj^a °k^~ l 5^ it ^li' .■ .ai5*ky* t Jj*-£- Ji^ J' 5 Jai>* ji ^Lalf- 

(lAk ki^ J^) Jj ' oXl i^-i>- L ^ aTIaa;^^^j k/.j (C~j j_s^ij^Ji>» 

9jIjj_j Aj jLj lI*^* 1 eSj' 1 *"'"^ ^JiVT ^InA-l (_gt»4j ja .a^Aj^^* ^l>*Jl ^yt^jk - ; (-Sj*-*“l pJ i ' . j 
jl_jji Aj .C—“I LjJJJ Oi L>^ lSJ>' ^.Jr® J 1A j-*—' f jk“! '-*-**“ ‘i->y 

jj jaaT^. a_ij ii^_l>- iujj-l jj aS "(Covillea mexicana) Cjjjj± J S'*jjj s£^j iJin 


ijaj*- aj I j ia^jj 0P S ) ^ J ^r*^" S J-i^ ‘J^jk JJ*J lSU^^ 

Aj ( _^sJU- «_jT jy_l l Iflji— jS'”l j £\J (j^jk l — J *i O^j ,jil ji .aJL< JtJ j jl - ^ 0 

3 a k^” Lj^ - 4^'k ^k ^"*-i aAt_y^- jL A° jl ^jl^j l^j l I jUj tan*jj J jL*j 

caj-- aj aailal aT aiS^. ^*^»~a jjn»- oXjl^j ^IjjLj aAl^inJ l y\jj I 

^JjIj^I aj jj 'illwi»“l jj>l I AS^anS^i__»j T c—1 ,3^1^ _j C—^_)U> aj lj ^^Ul 

ji cL_T (jjlSjl —j ji ^ . : la. ' .J c. ,,. a I .i _^ky* o j j-.® Ajb-jl jIoa* jl jLi$ jlai* 


'■y- cj-'Jai J 


f+> J 


UaJ 


1- Me Neil 



I*»J*»* 


__»T ^5 Lgla 

J ls~^~ > ' '- A ij K -‘ ‘r’"^ j>—S" e> ^V ^—■ 4 —; (j— j pljj jl»L—S" (jjliTjl—* —; ji 

■ ■Sj—i £_jlj ■X-.i—* 4_J C~*jls—* J jl jljj ^jlS’jL- |j l fr«....- i l^» 

^Ssjlj J 1 » y i.XxS 'a i 1 i' n> 1 (^l»»jl <i l*-iI^.*A.U../« 1 Oi'j' ^J 1:> JiU: j jUi>w* 

^Us_jl i*pL c—^l ^ c.^1 o^Ui^l JU- j> ud' Jau« y » i_!sj jl*i *S" C—*1 jjjl 

L j i_$ jLj I ji j~>- L" l jloia cJit <o) df v— ■ ■» - dS^U- d^ u^J ^' ^uCilv uuyu 

Lj j oL^ Jai>- ^Ijly ji aLS"ijS"jl£"d—f'L (NIj ETo iL ^ jj 

aLS”c.ja.CL ^.>1^51 i 

^ j ^Jllf S^) alf^ >ly jl *f L7 -^>- «JJi ^(jj«. jl jlj* 

• X*>j aji (a_j*^ ^ 

U‘-?..>i 4>-\ j* twjT .> j~+$* Ij ^ ‘•^■i 

<-*■ tJj^ 3 J X » r ..»jb jl*j tXXiL aXi jlTjl* ^*l3jl 

♦i jli Cj b lla * 4dla.-* i^jT a_j o } ^S^-Xj jL jSsJI L C . -^)^^ b C^IT jl l^J 1 ^5x1 j 

a jlojl ^1*1^d_pL <;li 0-liajjj J_ji> ji t-CiL **-^yj 

Jwli O y^-L O jj-<> J j jJ jS*l >* ltX j' 1 j -X 


1. Drought 


2. Drought Escaping 






> r 


\j UjU« A)b Aj aJ L—* I j j^l L ^ 

Aj aT jl .e .- ^-’l J* y& ^ I Ji> C—lj C-ilS"”6 Jj^ ^1 aT-L i JlaI^^ ^>lijl 

•jj* JjJ? ^jJjLj jt ^ili J\ ji c—<1 J&i 

I A ~>-U <S\jt ^l£ J J ^ l) y& j -U^f jl* j jm* \ j l>-^ j-b £_^1 j is^^ 5 

a^j -L>- jl ^ji-j okl**_jJ jJ ^jj l c.Ip .C—^1 o-Ljh-j c-LiL u,...^b-a ^?l>- 

fl-Li y ji *5^*>0^j ^y^S* , ; > ~ “'* i ^ 

^ o^Lil—I dS**U“ .^U- Jaj \ jti j ,jl^* jfii i£\j> a jji J jp j ^^SS' Aj olptAt! 

jl^5 *jy* J* 5 1 Aj O-Li oLS”"L >ji ^ O^jy 

.C-l AI3 


^UU 


■■ Ifl &>’ L» ^ N-—u ^jj*Jj U1 y (iwJb Aj C^J 

^ iy’j** -> i j' Oi' ^ i j*'is‘ 4 -^iy* J " J»i'.J ^ jl jiV L <-il*. jj> (j^ oU 
S^) ^.ijir ^illl y uJU ^ tJflJ fv «*Aj ^ jS ji?■■■■!>■“ 1 L <iS^l>- 

oAjljl j>j— iJ"! l ii5**W“ Jajlj-t \aa ijfi"yL* L A-j La» (y jJ I 


«U w%c jlflo jJ 

.Jjb 4j_j_J’jl (JjLaUl Oijjljj <; j^jSc—J Aj C~«jLL> ji (JIaJ^^I^jU;" 

J J j£jus- iJjjlj Aj G~»jUU C-ClS^« JkJ J! yjl *£" J^aj ^\juAj£ 

oLS'" ^LaT Jai?- ^1 ^ .ojL ^ j~> -l*i!ij«i j j L? >- U^_jT /y_l l j[^S'jj ‘' ~ — a - f 

^Ujj'uj u ^_ > ‘‘ 1 *'~ C- -tl^L j j/jj. Jxjj L L tijLT j' «uf J\ jL: ^c_.l ^jM 

^,JaJ ijlo-i_i> jL*L_T .(^ O _ t J^Ll) jj j5" siJjT^j ) ij*J t5~*i) ^ 

l_»l *i l 5j! ol>u_j—u< L A-jLt“ jj j>.....,^i 

ji IS* J ■ai*» t j? Jjl_jJ ,_y» jlfcLS^! c^jJlS' j j ^Jl^p- 

^ ^1 j k . -> !-« j> lj If! I jly ^ LjI 4 jj jl j jLj j j^ jjSlii jIj L jj j^T o jp ^yS - j 

jl ji jl^^y* !j tS^y} is~z "*s ■ * ■ ■■■ S 'c—«■! ML j^«^j ^Lilir 

c_al (j^^* i-i-lL ^/L j-»w ^UiiUj L*l 4i._.. » .. I T ' jLjj l L ji (^jLs^^-j) Lj 

O—♦jtij 4^j v rs^ 2 ' 1 145 jL" jl»LS^t^lLo j^ .-LiL jli jJj j^ 1 I (^jLj I o jji 
■ JjL ^4 4-'—'ji S~* ^ ^ j^i—lp J -lijli Aj c... ..I 


1 . Drought Resistance 




_j| J lj <>~\y j U. 4j a Li* jJjlifjL- - ^_gj J--/^ 


\\r 

i^ la lo v 0 la IJ" I lCwU-tL jJ y y ^yy ^UU- L ypla* jjj! y jIp y* '__i 

jl yLj j-u*i4j^j jl lSj^ ^ c-aiL L>'j^ aA lSj^I 8 jJ^ .JJyi^^e 

a£* a* lj ^© J yi*)^A>«jy ^."«.>fcoJi .iyi C~*jlw» j~-yS y**l5^j IftAjjjj wlk> ’ 

4C-^I jjj X i>j^ I ja y J^ljj^ *£^aJyl L a*u Uu y j c-^1 ^11 y>y (jL^li : 

(^ajJyl y-w* jv—-y L a-j UU ji A>cy yJL j c-»jli* .ajla aj jL JJ J \ *f y la _/^ 

4C-^1 aJL j 4^1: }j>r y <y J-*'* Jnla 1 I jl \Sj—?. y all* jjjy*—*1 ja A>*Jy ^y^ly cJp aj 

ylila Aj jJ A>*jy yJLj C-*.ayi al^*jl jl ^ijic- a^fsi*P ja AS^yl jjJj 

oiy*yy W* ja ay~y <—j I 4j yJLj y—a 4>vy ja j yy^p ^LfcOjj 

4j ysi~j aj c-^*jIa* tajba JiCtr Ij jT ^^L^lzsI a y^L^p oLS*" lj ^laJl a?" ,y L* j 

^yj j j «aJij J^-y ja yJpl jLfc Ls^ .a jla aLs" a I y* j 1 o^jj ly £y ij j*-> a1»-^* 

.j^jI^ jy^-jt 4j ^ y J L j c*^jUL* jl ^» ^>j 4J ^-y L ybjJtST aJjI ^ 

*j jU j xiS^y uJy y ©y ULs^L U» lJ csS’^y yiy a 5^y LfcLy 

IAJj ijU>woli jIfcLS^.Ul*ijLli (_£^ "JLm .i y^ 1 Ljf $LiL>- 4 j 44jjl^ jyJLj 

jjj^ tOji j;b' i ^j^>»—* jULS^L A-ulia jjJl yy* j 

y»l jjI cJlp .^3; jLiJ J^ad Ja--^jl Aj (J yJLj (JjtfjL' u j Jj* 

uJy ^gyj^j L>UbAji^ j o j~a tvify -Uj^li Jwij ^jj^w*lj jIaL^aS - " c-^i 

ji yJLi Ajb t; (£"* ^ £y*J j jUbLy & 

i^y y olia*Jl oll>* Ay j ^yi ji pBjl jl ^ • ^■■■t.,.,.j ^y- a3Lu 

a 5"a^y oJy (JJU-y (jUbAjl^ j IfS^ clfSy C-P^ Aj ojjili^Ujl jjI *TjSLi 

ol-^ ‘-^ 

(\ T ‘Jl* J ( ' y o'jj 5 ") y^ 1 " jil jJ Oi' <-S^“ O^j' Oil jl ^ -Oly^ <1L^ 

ay j ija>waij j IflbLy .j-iL c v a j b ^ y l>* iojj yj j\ C-J i oiy*^- yu lyjj yl—‘ J 

J- 5 ,jVh p^lr!^ •‘ Aj j' :i *i tjVr-yJil 5 C-*jlio jy- ^yOjJj J-lj 

jl Jjw J t JjLj I yj C—iS^jl Ujw jjj ’f V t j ft-Li C—y^y? J Jiy yj L Jajl^i 

J O Aj l^jI a 5"wCzila ^yljbLS^L 4jULa c-ija.^ a " ..^aj sjja yl 

^yajj aL>-^« J> ji ©aJlr ytu oaJL .(\ \a ° t j ^ ^dSjy) ^y ^ai ^U«jl 

a^ji Vf O^jr* ^ L^J^r! 1 jULS^L a^U^ j j Lj^ vify ^ a **’ ^ 

jULT.a-i aiftlya* jA aJL-i i «^j; ^Ijj la 4j ^jS*" i ^ O 1 ^ j $ j .1^ 


1. Gwathmey 


2. Turk 



xij 4 j jjpljj jULJf 


MT 

jlfcLT^jjl j 2 > IjJ j tX*j-i^fl jlSjL* dSLt^>- Jflj 1 L jjL Aj AjU jXijJ OjJ 3 JXrfj 
Aj .3jjX^« O jj-^ iSj^* ^Aj (f.J* c£^L> ^"r® 5 Jlilil £Xij 3jXs-*lj jlfcLS^L a — j_\JL& 
ijj*- jujJ jS J\j ^ISca y _j ( _ J £-i^- j** ji ^xS~j yr jUj c~0 ijli* 'J\js- 

4 j jULT^l ji t\*-jA jl JJ ji\jsy,y£jA>- j ^ jLo ^^"^147!j ~u* jl%f° 

.(C—0 4^*-b^ y _y0 y jjjJ *J \ ^ ^ t* ' jljl) Jjb ^^Laii -1 *jb 

4-1J 4J-i>*-» <JUu ^jpljj °'y 1 ^JS. (j'-r ^ ^ jl jly^r* 

^ ./*' Oil J C5^J ^ 1 ^ "X i_Ak>^ J*-'_/> J-5 'j *; L^J I t * ,i Lj» Lr i £ 0 J liT.X I 

-byy I 4 JT *; C-«jlO* JS' 

Y , = Y w (> -D V S V )(\ -D | S,.)( N -D S S S ) iS-\) 

^ jL —j I Ja; \ y* c^>*j Ij 4 j!i $ Y w j tlxJO*’ J-j ! j** c*?»j *0b j ^^L-p Y j c aJ^Ia* ^1 

(s) “Ob J4-1 y 0jJ4 L (I) ^-^Jj t(v) ^Lj j j X*j a!>- jA Jjb j3 ^sJ~>- OXi ^SjLjD tw>jiil* 
J (JjLjT OaJ jULf j yJ j ©XJojU-ET 4kjlj jjJ j3 45" D = (\ - ETj/ET w ) .CX*>I 

j* Jj3 Ij a LS" 4 j S J-L* /jjl j3 -LX^i Jp-I j-" jii C-^>J 

Ij ^ J^r^) ^ OtH ^ J 0 J-?- 5 -? L?* 4 C5“--*J J 

LLj J ^ j-'y ^ 'j S jL-j) 

Jj^j Jl^- 1 jo» LJfl-ll>u* jljj^ j j . ' . : ' J Up 1 j UaJj>^ U o C-^j Uj 1 

j Y w . jU _Uh^ j>- oUv« ETO jl jJL« D ^ oU« j- l* I ji ^ I^j .2> £ 6 U^ 

.jjj I O —*<3 oN3U-« jl 4 pj^>w» ^ S ^LU .-Li jjjbl j*- 1^a jl-Ul jj Yj 

U-J y^lii lw j.U>w» l>U^ r-^U j 1 JjL aUj jl S ;^Li<L j i Jjj> 

3j-L^ jULT* ^ ^^JLp ^ j j ^-—>J ^jI y> j* ^5Ui>- a5" »lS^J jl* . x-iL ( ^ijIj 

o-l^Ul* Sj > S S > s v C-.j k—Jpl aS *-GlooU <jU«j o>UJUi» .ijU xij 

oLS^ojU 4 j ^ jj xi ^y-ij Ij Uji? j 2 > aS* c,..t*>l o j3 

^ 0^ ^iji} y* J tx5^ Ajy^J I J a 1>- y> J3 elj jS^ ajJ-^ <i£j Jj^ 45^ 

j j aS^^IaJU ^IxiJ U1 :x 5 " wlJ jj (^4 ^-jj Jjli o^U c—*»! a>- ^*"1 ^U«Jl aj 

4j Xo j ^ 0-—*jU-j>- |^3 J >-X>- Ij C...»U ^ J 3 .3 ^S' jL—j ii-Li -Lfcl^>- x)^ (J^-> 

. • C . ‘jT X^-^7 Ij 


1- Evans 




V* Ij ^ iJjlS’jL-. J^ii 


\\a 

*-£iSjP'—j 4 —;ijliajliljT Aj J Oji J^lS" J_0’ JJ x?~ ^ \ yAj\ 

.-Li -l-rIj»- ^Liil oijS'cjji i^U JS"l£"jl ilJju j »xi J>b»-I jUo jj jjI £y»j 

jl j-Li^lj \ L ^L» j*j> ^ 0^"^*t-iiU-Li l ^ ^J 3 

^vJ jU' wj JI (c..«*l o! y*^ jl-L*j^j \S"*i£j j J- 6 L>- sJ*Li .Jj L aS *) l^JL^lj 

ji 1 J 3 J-^ 43 3 J 3 y?~^ ' i ~ f '^ V^ - ' lS^^" ■ J '‘3^iS > 0““ 

J 1 jiJ “ 3 /^ A;li *£ jl jl i J-J v_i.P-1 bl C~*l oJjj <5:> jS* AjI^ cJb* 

.(\^AT j Jb) -Ci^ 

LaJjlj ^5*" /jfi '(_$ljl Aj j JjL^o <£ A; ^jLtjlo^4A>wj 

( \ \ ) ^ ^ j j~>b J ^ ^ Jjjb aT (_£l4*llb* .J-i Ja!^>- AI**lS^ (_^LfcAjl^ jl Aib d£j 

jULS".JS"*IS^.j-i o-iaUl* lTjJLiJi> Jj l^"*^** ^'y'w j' ^lAAjLij 4-lob ,»L>ijl 

J jU *^" b j J J j I Jj ^JaJ C-P J OwLi i C->4 j j l h * i_> jLj I w^J 

c-^_ r jULT l <l-j 11» jjU c-^vT jULS^jj-i vi-^L 

OUj’Uj ^>1 J 1*1—dU-i Jjj 0 L^lS* ,r IS** ^S*"«Ajj$"j w*pL 1.'-^.^ J dJ-i ^lk> ^ 

**x lSj^J jlfcLS^ ^ ^ \ Jj-Jb jl j> ^y. ^ ^ \X*~ ^ j £ 

Ji ^ ^ s“ 3 3 ^'jjj O^y ^yu* ^ J^"^"i^lfTjLa; .c—l 

L .xS *~^-y lj i —j i^jLj I iij I^-i _j j«j jliLS^ ^_yry° J 

j 3 ^ 1 j^Oi 1 j c—Ujjj jJxTJ^^Ji^’ OP 4 

^..OJI Alib j^^5 jb I cj^>- -*2j I j+* d-^»J aS^0 }^ bU5^L> y)ji ^■^■‘■■■^ ^ I ^U—J b ^bL*S ^^\i \ 
x£ c-p'j-**» ^UU- C—-I (A-TV aJ^U>) JjL- ^jijljsl C—Juli ^AaIS^^J ij 

-b-j—* ^*^a!^L_S^ j ^a^ 4 J-^Ij ^ .-oiL yJ 1 Ijwjsj jbLS^ aJ^jJsJ 

Ojb (_£cJb 4AliL ^yL>- ^lAJu^Jb (^ 5 ^**^ 

J j **** jj> jS' jl 0 j> I L j b ( 'l y-i Cj j ^ A—j Lb l1— 

I S^4?j^ j? tC-Aw ^.>,3^j ^bj^A 45"ebT ^jlT jl \Sj^ 

<2jjj—0 -b -y ^jbjla^^5^%A 0 'Oiji l^J j 4-JAJj j| J jLoOl ji 4^jb jl^3 jjLk^ 

"*y**ij? ^ ( i _5'b!j u-ij (J^lj 2> uji Oj wLl vOnwi b*y- O-^Li a5^ 


l. Herrero 


2. Johnson 



u*Lj CiUti 


j\J LS^~ j- 5 ^1/ 0 J' ^^ki 'v^ j' ( j^->- ®iaJLw 4j 

.^15*"(jlj^o 4j oi^TA jI^ t-Li 1 0 J-i J jz£) q.*>u c5\j jJ OJAj l^ ^r"JriJ ^^Lj ly* J 

-kij A; Jjj.i J*3 J J* ij"*** , '~^ I J^' jljS J^>“1 J-3 

*^ij-i J ^ k o jjT ~c j ) *i ut^r - i2 ^-“ o~r“ ^ ' JJ.A <Jr^’ i ~~£’J ’AjooI 

J «-u! J** 4j C*jl«^ jl '~*yj ^l»«jl jl jl*LS"” jjj I j J 45” Jj J ^ jC^lj I (jl<W>w« ^ A > \ 

jLiji-l ji jjlf Lo IjjT ji aT^W lia® jj .c_®l ^jC- ^LjjIj-U* jj~»i"" 

•xh o j Ltd ^ ^ Aid a (Ji jjpj a dSL j! 0*9 J* jl ji ^oi 17 c^J j j 

j ^Jj j^) J-i wUj \j JaJLw ^ y.;^ ya i^Jaj y yr l; ja jUi^® jol ^y oWUi® ^vl ji j 

•(^M (jljl^U-a 

oci (_jjo • j£~ ^l(Ojj jj a c*jLa® ^jdjil CpL <Jjl ^ ... j i^j» (joiLol^ <_jU>d 

-Lj L" 2jj* ^J>hLh- jh lj C>»j a^JS"IS*- jjSoi^i ( JS"'^L® j aLosIj ^jLAli"” (Jjl ... u 'l^ja j i .c. i«4 

i^-Uoji 6« ^jll (jdj*’ d-pL Oji ijjj ojjj A ^ a- (jk y *-jUci1 .C—I aij^T jly 

A^ ^ J-O ( * 1 -A;'| ^ l J^ *S J.j * " ' ^ 03^-J 4Cool OwUo AjI^ J^^J. o 4- 

^ ^ ^ 4^lj\^*A _5 ^ ■ A ~ . ~ J^5^4i^oi^- iao>i-is j} ^fcwUS^ a!?- j* djb ji 

J-S" ^'Ls j aJLpLs Lo (ji;—• J iSj- * 3 i ^”‘~;*■* ^ 'CAa-- Jxjl^i C>«-J A J ^ i .i , P 

a 5”j jJ_jj joj L i -^ij_jJjjj_jA C -A. o ^j>i L ^L'jl j Aiilj {£*‘^1^’ 

J »^~ ^\ ^^ ^ 4j. L *J>l j ^ ^ij* •C. o ol ALoilJj 1-1-iL oLS^ 4 ooT C*-aj 

j} A CA^li® |J1.| > - j2 I a5** ij) l® j A^oClo i^5^ Aoo0_ja (jiAA>®^ \ ^ ^ ^ 4 j-C^I 

aiUioil 1 J *j\jh- Ji C-ilS^(_jl*A®lj J' jl 'ry Ji < —‘JJ~ a ^ i> " J* 

C4>- jj (o^Ucil j <- J j»- iSj^ C>»j Aj|j>- ji Ajlj i_^us- C-4>- ji uUil .-C jS jl 

Ajlj>- 4i^J Ji Ajli J 4 Aj j; jjh ji 4,1. ' . ^ ilA*j jjScS^oo (jiLoj aJLoS> U 

\ ^ ^ 4 jwCil J j;) ‘-ojjotf a!»o y® ji t_j I Jj d 4 __ r idJ CjC 

I a ^ o....il^® L.1 4 C— 0 I ^jo*Lo^* a 4o!_jI jJ^. 1 ^® ji j*j ^-c£~ 

^A_5* 41..o. 4j|^ jlA ao .Jjjli CjIa7 OjS ^J_^® |jl<->, -- ^l$L® L CooL> 

OA® A; mjljjA (jWI ( jSc^iol* jl ^oi jjj CoUb aS'^J^ olo>- Jjlij _yl ji Jjl_jj' ( jA 

1. Westgate 

3. Stem infusion technique 
5. Edmeades 
7. Chapman 


2. Boyer 
4- Boyle 
6. Bolanos 



\ \ V j b A>*1^ Aj J*^ 

Jp[j jl j} OSjff AjIj j -li +.mifi ' L A>»iS^ j-Li j**£P ^-U5" ^OjS <-J^b*-j,' .(\U» ‘ h> ^) Oil 
4jI^ 4j \ ^jlj a!>- j>* J y£3 ^ Oji Jj .(> ^ <\ T <.yyr)c^\ 

£3 jl i_j > > -(N ^ A T t j JU ‘ \ ^ A \ Oj—'W- J jj./*) ■>j— o:i ^' 


(j^lL _y_.sU. oJy yi jj 




f-^> Jj 


'i ^ . V -. I y y j _y ^ C-p—j" *£ ■A-i L _y —j \ 

^j-f- Ijj jULS” *jls j £y*S' (£jj 1 _j^>-i>- olyl js'sjLij t_>l_y .(\ ^AA ^ >ji) J ^*il 

.S ^*" OsUl^! __y j J^Jj ^ jl -t—’J A J —Ls^-^ Vj ^iL. 


[Yd = (Y w - D v S v )(N n - D n S M ) + (N rr - D ri S rr ), ...[ 


0-r) 


-v-ij ( _^pljj oLS""js ‘U— j* js *j r r j r, -dl cJU- /yj js 

yjS _) D j \ JsL*p) -■•j^rr ^n ^ (j*- is >r‘ J^i •—j a 4j I j s_^Ju^- C -.—i N .-lijls 
. # ^ t 
S v jl jf j -Li j ^j-b*i_4lj jIaLS1S v . JjjI^ A - Y Ai-l*-* a-Li 4 j Ijl t^Jaj Ajli-« 

viS^ ^ j\j »Lj' j I a*j -l j^lS -Lij ^ j-^u« lj jULS"l_^ j 4C»w^l -Li j ^ ijIaLS^ 

. .L-jT -LJ jj ^ r 7.jt l ..ni 

(_JU-1 j-Li A JLtfT <5^jl ^7 j-i ^J-Ju jl iS^ ^ v jl - ^ 4 

L -i^^•i.<>>p j .j^ii.»- o 

.( \ \ A ° j viS^j jj) C-^l ^1 y[ iC.wl jJ^j ^^lAfc jlh * jLj 1 jLftLS^ 

^^Llli OjJ ^Kj ^5*^^ °j Jj y j~> ^*1 

L Lj li® ji j Jj J-tJ L>-1 Jp»lS^ j j»i^ Aj <13/ jl ^ jZ U C->«J ^^-Ij j J -Li j a j j j <S^ 

o 1 Jji ^9-lJw (_£jL.> \ 

S v \ ^ A ° tjljl^k-fc j ° /v jf ^jjl S v .-Li 

^-Lij jLtt> \S. C.-.-J.I jl-LJ^ \ - Y 6-Li Aj Ijl Jaj tj-i <T-La jLil 

ij-i) ‘Sji ^LiliaxJl Aj yj y>\ /^\ cJp <-Lj jl^ \ 

y -3^ '^jy j * 

lj <Jj^ y^ -Lij jlALiT^jj ol^il 

aS^ c—»! J* 3l43 J-Lo ^1 .-CL^fc Ijsl J ^il 

aT Aj (_^Iao * jJ i> -L.L .,< ^ 1 j L" C^>iJ a -Li -lJ^j jl y 

IT -CjI^Ij £Jjjl**a yrfb-* (_$ jL 1 c~>ij jULT ja^^J oJLi -lJ^j lJ j I ^Iaa^-* jl J^yyi ls^" 


1. F'ischer 


2. Blum 



-J <! jUL 


m 

L i y-*^ "Aij jULS”" *£ ^Jx« .Xj Lj jl j~>- b \j xJ y 

j' lSjL-J X l _) iy AaIj>- )^?w jL-J j^Xo tXA^ ^L»»jt J A' <l£j}y ^JLa~Xi XJl^l> 

.a* j i_$U- ij>- jil j ^jX^ix J,ls jJ* 

J ^y^/yJ ^X ^s‘ AjIXl i£jj AlL'X>- ol y^ A: j-b cjlXl l>JJ x<1jjl 

Sj~~*y* £r-" X~b b t}$^“ ijr ^ -i-^ ^‘L> jX “J^Xl (\ ° <j-rr) J jb ls £-Xj Jj 3 ^ 

f-ySj JiJ JiJ x)_y a> ^»x* flSbi^o J^-H-\ j£i) aj b LS-^-'j 0>^ * 

O-L* 4j tl^S"*^ ji —J L U1 fi-Ut *O^J il-bJ i_^jj iS*^ 

• C.i A'b wij&l^>- j /^-j h 4~*U a j3 <-’1^ o j _v* ^I sy^ ii-pL 

Ji LS £xx jJI ji Alb i'xJ ^XaIT. o . « wI ox*. o xaL i.* ^^jS”J^**. ^ 3 - >b^■ ^15! j\ y m j i aS l—® 

f^jLL ^ . t .>- bj^i ^pI^j jbLT ji Ul so—**1 y x x* xJt^> ^IaaJLcI^j 

aS"” ^ j j^ 3 j j .(\ ^ A ° t JIjI^^a _j dJj jJ) -Iaj ,^» 7-j ^ISb* j ^ La j j A'b J XJ i ^j>\£' 

JiUx cJb>- jj J j yyz**yi ojlxl ^jt j o^i -^yy Aib jIxAI ^jt (J*^ i»»ljl 

iSjj br txij jIaL?"jj j xij jjj>^ jULT ji t-u>j j !y 

\ c-ilxf"Xbl^>- Ab «jlxl 

A\jl y _j ji *j AX>jLiu ji <JL< ti^j ^Ijj ^IaAjS" y-i iyry liWjbij jl ^~y 


gjy j Oji < lSX_jIj^ jjj! j Jxii Cj*>U- • 

(_5L_jJ < ^jX* j^bb < i _ 5 1_L L_jJ 'yjf.^ai ijlAb # 

tj^yjy-y < »xf< yr'-zy J-as ^Ijj jULf# 

l A_i t i -X > b fl-X>«^J Xl y l ^ Xj S 4(jb*9^^ji AjbwXj^ 1^ j (jhAbb" 

*X-A,3 jljj jJ bC-»^—i j;-j lj -Aa—i (_5bjJb—« £ ■ Xjl y ^y_» JL. ji f-__4_) aS” 


a!L* j_»I .XijS^j-* j\jJ fjS^i*- 


L^J” J 


, aT 


iS'S? 


r jU>-jj ji 


jJ9jt 


cS'j-i -xbj; ^Ijjl ij l^T jXj tj\y jLj jy (jbjJL jIxj aS" 

J-^—. Jb-» Jl J*_j JL* jb_iL ji JS*(_jUaI_^ _jJl ijj jA'£ jbjlj>- jl 

JL j J oxi xJ y i^\x»y _} bfiS' ilx*J jji*l S' ti-pb Jj\y jU J ^I ji J-_4_) J X jS'^y 

.2jJm Juti 


' I Ij "M* i5j^jL“ - |«-fi J~ai 



<dL-< <~£j (j-ftjj eL? iS[/! D 4; £-* ^J 4jbi^J Ojj j*> JpLjJ 1 .^- \ 

iJjLjT JajljJ j J jJ b 44 ^!>* cJ^- ji jJ Jl* iJUij 

<Sy y.j '—If'I t-LiS”jJjj i_jiL j a j~* jl jl*j a5^j aS ""j jLiJ x L 

jjb ) ^7 c, .,^jj (_5Lfco yj> 2 ^X+£• y c*»-ji j » -x* I ji 'i l l»j^-1.l*j^ -^y 

i^jy .- U .—- ► ^c*i (.jljb jJc~ijj (^Ua^ \j y* ji oxi uJy JT jjj L" 
. J-ij jlj_} liC-*x-T lj 4 j C— m>L^~ C—a! ^~iJ jJ 2 _>*“_}■* olj-X.* s 

Cji-jj jA L *~j. It* ji (Eucalyptus camaldulensis) a-i_i »jt' jb>-ji 

a-t« aili jljLj L«1 .Ujjli 4 j C—-**U*>- t j^JL>* yi ji LjS"y (jjJli^*j o^J^° * ■ •~ T *~y J 

bb»-J a J j ^~iJ ^^ J J>* iji' j2 *i c_»! 

‘^rvH ji -O^T^ ■ijb J»b?jl c-^ji jjI csW^ J J.5 (JT+J* ^ C.-~J D-Ll 

y\ ji <SjZ^ J?l>J jl ^ i,>Ij^ 

j^*-W *£ C-;***U-^ 4 J L^. ^1.j j-T-.-* Jj ^1 c C-—.j 

JUi^IfSL— jl wbL ^^15"l^jI j jj/lj-Uij oj-i ~u!y ^ 

C-*jU-^ .Cw'I JjjI Hj** C-^-j^ iS*^°Jz* ^ 0^"J^ 

♦ d...^I a j—i ^>1j\ jtj jr* j ^bj ^Lfcij jfT 


1. Biennial bearing 







r- • 


jj ' < oLS”j^ < 0y- 1 , j } ^ t& _y» 


4S\ $jp *J Aj C~L ^ J X>VJ i Xfc J>^> £J L5^ [_>L?Lj c JlP- Aj A$".^^JLX 

■l.S" ^y^ljj aJj 5" oj-i ol ^a-a jli^b j x xi ^Lfc^L y j j L> Xly ^yy y^; VL 

jL—J (^1^5^; *£ <SxS" J ^ijli'i tLjJfcjJfc iU j>- jl XjjLp XJXfc jlTjL ^ia^lj-i Aj 

(jlj'o 4j ^y- ^jlTjL- j_^ J Jyy iliU iyjj jr*" j* -XI—a 

0 L> yA Aj j.>j4>»X^ X~£ L OXi Aj JiL yjJ AS" C—1$" xIj j J> j J . Jujlx l jL^Lfr 


-■^cjr 0 


yiL> 4j 0^3^ (,5 l$cw«*j l£c 

^U^-j ‘LPjj^u-r-i ugl^. V . j T'j t^o-iLj jl jlii. jl^>- jl 4j c~«_)U» 

•°-“ l J-“J^ lK* V~ U 1 -^j 

^XjLj jl ulU>l 

j j (RWC) oLi" jl uj I —j yy>v* ^Ixl 4 j &LS" Osj j ji y"xj Lj jl bj>-l 

ob jX A A- Y^ aJ^L*> RWC o jb a jLil jbLS" y L L a_jUL> fjpj Lj ly* 

■ C ,L &Xi 

l QV f ) ^j -j xj' y*Jb y^llj jiLLa Jsu>- L L a$_>-I y j 2 > xJljLLS" 

;d5^L>- Ay** j^ j^y* *** ^ - 1 yt .XiS' c~*jL-« yiuLj jl l yLc? aj y£j s y 

j. ^lSs ~ . & jij j (jxC mj j ? *h t j y/ j X—%* jl { Z^S 'y* t j y ys* xJ^j (3^*^ ^ 

jjlTjL- 4Tx-iLi 4xil^ y ^1 XjjX iZjjj*y jlfcLsTL L x- j Lio yi jji 1 *aJ jjj 

J<<«i>u X-pL-j cyjuL-j ^)l C-Ajl-O- 4 ijy l^. o ... . j l^o Lkj I j ^i^sj aj jLj 

jl*iy jl .x_Lj^« jj^ CH^O jl *£L j j ix o_^a>> ^Jll aTX j-i^ ®LS^ aj ^ l*o j* 

j (\^^y j u>y-;) ^^M-r y>- j^ j' \ jL-j 

aj ixi^ ^l>ujI ^y- jyb jjs yj>- yi^ a ^r*j^ ^ v bj 

y** i.y j i* iy" jj L- j ^ aT y l j ^ <. x^ j j l _ y j i jyS' aj y \ y—» l as" ^ 
i^x jjjl 4 ^^* - 4 _s^ aXfcLLo y I >I JL—jL Jl^-ulj\iL j x>- \j {£ ^j.X.>> 

xj^U j^j Lajj 5" ji ^lx*j , xi— j> jLLS" aL>- jjj 1 jl ^yjj^ j (\^Y ^JL j i>y) 

I J—wb L^jj^y^ Aj jj) X^i" ji ^ ^ JLib X Xi jL*-^ Lj l y* 


r • i 


'— J I i li I jA ^** * <j a L? ^ jUjJ-j — J /|f 

.(jj^y* jl»»jl i_^«- Ji JL^_*L ISLo _ ^ ijJj- Aj ^S"j> 

jJ Jf—' ^J i ' .. ~ Ojj-? jJ tJjjlijj* a£-> l -L>- jJ lj ,5^>- ^y >— 1 1 J—jLl a£". jjlfcLS’” 

aj^>j Ij JjJL" i 11 J—jlij _jL»lT j -X& ii a>- ij>- ji lj i_jI ^—i i_J,_5 jjJj- \j -ujl_y 

*! ^ L~~ c-jU»w1 L aS" -Liloi ^-!>U>I Ij j ^*xS "jl ^alSjl 4 jl .jcsS* 

*U±I SUi>-l 4S' L5 ^l£. U. Jjlfl^^oj ^\>ol *i *£ C—«jLi* j>j>- ijLtjl-^S^ 

aS" .ij-i^ -tij Jai^r j aJj j j;L$J jl^> l Pp Jsi^ Aj IaaJLjj ^j^.1 ^Ja'J 

jjjsovi5"b*- 4 _j I Aj ^jLl*0 j*> L> j—J jl j^O J*L>jl L A—jJ Ij ^ISjI ^jj I } j>- A jjAj 

L>^jl J* J* ^ J*0 i$ aS" C—jlpil 4l£j I Ai Jj L 4^ j!) ^ jL*'^* 

l_54^ J—’ (J-li *J IJ **£5^ L^- j^ ^J*"J*® <—> I Aj jZ—* 2 Ji l jy*S' ^IaA-L j 45" Aa1j>- y y* 

>' J* 5 M ‘ : - fc ^ l5j^j'-*‘ ^j| .-ca.> ^ijljal 

4 JU> j jJj ) Jj I ^ jL-£> Aj aU^ jl ^^JLL J*-1>■ Lj j) aS" jlij ^ jp^-L ^ p Ja lT 

J J-J jL-j Jaj I j!m Aj (IasJL~3 j!Ia) JJ—; jj-j ,jIaL5" j_$j15j 1— ^ l =! b . i 3j>-J L .(\ S ^ >f 

cJuli jl>u I dlj jl j -U^j* (jij^ jl jl_^J aS"Oj5" £jjj~a o_^ »AaI l5j Jj-k^ 

(5»il j 1 *->l J crdIjil ^Ijj l)IaLS"j:> Ij A $L»^"J^ (Jj^^ 4 ^lj^* -LJjJ 

j~ —j—i,l -AiLi a5" C^aI ^jIaaSj^ JJ j ^ j ^ Lj ~ jV-J^T Ca>-L- j I ^ J~—“ ^1>«J I A; \> y.y> 
. J-^L* j a«^I jfl ^hi jL ^yai ji »lC-> i *j j_U^J £ » _ * Aj .(\ S ^ ^ j JJii£j>) JJ_ilj^a 


j o 2 J? lj vi5"l>* lJaIu^o Jsj I j$* Ia AJJ j aS" ^ j I ^ JAI jJl JU- jj 

y\ (JL-jl £y JjJJl l jr J j- l - i ‘^->: > b uiU-*b; 

J bjr*"^,) jj-* JL*“j' liU—“'- u; ' V~ b y tr*^”jl l4-*bi 

j j aT <jI a-ii Ai>-L^i ipj^pjJjji o\yt- c-j»J ijyS" {Sjy cjIjIp ^1 .(\^^y i t £ lj j~“ I 

••J^u-* j' JJ iAi J wj^u-i 11 <J^ 

^y— i j -t£ AJL-j ii-f- L j i L»u_ I (_J J jjsL lj t i_j I j I -Li* IS^ -Lj I j J aS^ j j 2 

jl>o i—>I - j>;i*^ L Jl jj C—jI jj^-fcji <.22£ Jj ^L-jj ^y~£ c-c-L j LaaJjjj 

-L-Li ^yS^-Lji^” 1 1 jl lS j^J^T J' 5 IJ °LS” iS^jy- u l$ 4 » ■■■ ■ I^» 1 J^Li^ _)i ' ,jSJji j>_.. > I 


1. Ludlow 
3. Ntirzaker 


2. Feedforward responses 



JLij \a i * Aj ^ 1 1i j 


T • Y 


jj'jj Aj L*j \jt m j 4-AlXL JJj.X jL^^a 1)1 y 

j {£ l fr- V . 5 ^ 1 j Jhj aj .Xjjt^a jl JL. I jin e^lXxl XpL aT Xjli 

.Xj-i^ AiU J AJj j ^UcJL-d J^l*j JaX»- XpIj aS""X.I..«£ 4_j^lia^ d£j j! ^j>- 

o J j—^ aJ$T ^ULT. C .- X aX j Xij as 1*j Jjtj jl -j yl 

yjl j X^-ic— tS'j£jj j l_ 9j jJj? jjj aS^^jIaLS"* jl <_Jlp1 X y*^> c— tS' d^>-^5^ 

xiT^« ^-x? c jX\j l^j 1 jLip-I c«j LiS" j>- aj 1 j 1 L*o aT^ kj 1 jZ> a! 

IJpoI^ ^ I ^ yy ^jl -^X'jlp {^^Xj jULT.( \ \ \ Y c^S^ljjXX J jl^wib) 

J\ t5*L>j (jU^Lj AX j Aj 1j {j- S** ‘^"'J Jijl y* AS"* j y& . XJQ jlX lj 

oj-i o -i^lx* jJ ' J^X 

J~^ X" •■ 5 - u A j ,l^ l_?5 *i 0^ 0jj-> Jj XjX" lJ ri/ Xj>- dS'U- aT^U j 
u I JlXijl j o jX y x?w j^-j j>! d>- aSJj O j-iA^j dS^LX yXj OjAj L <_j I Jajl 

yj dS^L»- J jl>»^ v.,-la Ip yJL*- jx*- y jjXu jt jj> - 1 Jji>va ^1 j-» j 

aJjj j! ,^Lp*j aS" o jJ^t jl ^1 aJj j l>Jj flXir j»L>ol oUllLa Ijjl 

^IfoL ATXlfl^l^ j\J jlxxl <JX*\y» iAX.b jl J <S\ LS ^-fct y ^ yco J.i ^So ^ j xSxL^ 

j ' U64 — J jjj ls^* 1 0‘^' ^"‘.‘J XpL aTX j-t^o XpL aJL j jl ^iL^jl 

^^fj\s^ l .(^^^r t j L) ^y Cp-Pj^ l^xttxS 

^ATc^loXi ojlj jLlj d5 'y_ i_jl j~j£ j! c-«j'U-« i>\j, 

j dS^L»- (_£jL*o^^X9 j dS^L>- jJX d^JL>- Jaj 1 j^> j} jb Aj 

o_^-i aX ^ xJ^jj 1^xJa$ ^x>w« dppljXl^; ^a c^w Aj oId •( y \ \ ^Y* t1^^xxl 

i— > 1 jfi oUjj yij lyl aj aj jjl3 ^Aj jjj aS^^j "j ji .XUjJj yyjXJ ^jjL J^^ai 

d^j L C^l jX ( j&- s>2 1 ^yjL 0-‘^U j Aj 1^51 Aj jjj ^1^X5^ lj CdXiL L^-ajXj 1 jl 

jL—Ij Ji t^ijXuX, tX ^-' 

AZjiili A>- jj i—J I -U j ^j*j J^r w ^C.,wiL»^fl 

0i^J J ‘ c —*‘*' aSj*^ O^j?* ^ J - A<JJJ A?" A~ilj 

jj^-f Lj .{^ tjl Jj I L J_« v_jL—p- 4_; ^_j_I ki5ij y \ [»—UjW> 

\j i XX* { ~ J -)J~ el jXiXi i * "—; - 1 ^ Xj cJU-J Ij C.'_ji>j Aj Ajjjj w r~^lj M aS^o- 






1. Bonsai Effect 


• 2 . Pot Pressurization 





r *r 


w»l aL 4>-^ 5 i Aj u*ljj .Lf^jlfjL-.^ J^i 

I VLw^-I aS"*C- l ^1 ji ^P-ljj jlfcLS**-tJ^J ji ^jj>-C-~*_il 

jUU5**-uij (jljia->w* u-Ji-l l-ii j oUToU I \^..g‘! «*L^L j o ijj (jj3 jL > 

i^lfr.**,",...,. ,..»>* £4JL*.U— ■> • ( ^_p4jj jlfcL-f'AiljlS*^Aiajl>i-fl jl—;i aJL ^pljj 
j <—*jy w_jIL» C—-I AJljlS*"AlaiU^a <J~r^ 

.X_^i ^Sl_> Xjy ‘S'ijj\ i S^^y-^TTt, lSL)^' ./r^" iSLr! C&~** 

^JujLj J©au 

fijLil (RWC) I^i \ jl ^-J oL5"* ^/jir ia A> - jlj--* Aj jjTUajLj Jc^j 

4>J Aj-^^5 dfxj . c.... ^' ^fl,.„w„.,^ jL ,j ji ^TLujLw .... J \!>v* ojl^ 

df^ df> ^ ^Lx/T> RWC jl ^ ^ aT >j\> >y>rJ RWC d£> aT c-1 

Li J a^l*Aj L ^S"1 VjmjL»j Aj Aj aS*" C^ 1 1*1 . •Ajj-ijUl L 

^ _ _ & 

lj <J jL>m ^Iju jl (^Ift j1*Jj! oUs" cjt RWC .JjjJj i *—~*' 1 I jl>o j 1 L“Cx>*J 

jUj y~ri Jl*I>-l aj L j f*?*' ,/rr*-' ^ dU*jl jlfcl-5 **j jl J$ jLi^I 

jj^—* a-^ (^ °) ^ j ^STlu^Lw o-^i aj Ul wUa^ ^ 

1 aS** j\j>\ l^J 1 . jljIaz>- 1^^ jLfcLS"^ I c^jw?j >.v. ^^jj &-l£ ^l>*Jl oWlLa 
L»jJ ij-i Alil^jl adS^j u>l JLj j .%.7 3j??y* ^Ty (3^^ 

jj\j> RWC ji tjlj5 df"l >■ L-‘fllr»v* ^LfcO-ui j** aS*"^LL 

jLL"l%^o ^jj^-RWC ji jJl^s jlij^^jLl LjJ ijlji .X^/> jU-i %v t 

c~i£~ji JjU ji- ^jj>J X-t-L ^y'Y jjljjRWC Cj > }j‘}^ j . '(^ j ^ 

ajl jj J OjIj ol^» * 4 j ^jjjilulj jL «-1 oI*-j <S” Sj^u* 0 J' 5 

^3 Lf*^* jL-J Ji J *X*ii ^ 

iify aJ-i (^Jjj^.U^j (jjJ ^5lj JJ >' JJ ti 0* ^ i ~~ J ' i>-' u 

aT-U LfcAdj j jl ^1 .$y*^ jl '•——U* aj aS^c— xl 

CA^y .(\^^rt> <Jk) jly dS"U'C-J^lpj j Jj Aj j Jj jL*\f ^ J** ^ 

y* ^l^J j} jz^ aj d5^ ^y^y* ^^***^*7 

o j j —<j IfJjirf jl ji_j4 liS^y jl£* l jjjjT ^l> Ji> jl iyl 


1. Muchow 
3. Cytorrhysis 


2. Flower 






Y*f 


kj i IX , A, 1^31) ^ ^ J ^*"3 * ** ® -^A ^ l^S"^y J ^ - 1 ^ __*■* ' 1 J^3j» jjr^“ J ^ ^ 

Xb^^>- l^j Ju x fu j ^uL* I > I <x»Lii; *j I^J^Jlj Ojj^ j3 

^i->* V jJu jt ^yJ *£ Lfc jX J 3 w~jl*i ^ijfclS" J ,^5".Xj\-*J AJ J^j X*»J^y» A) 

! j^aJ j Xj L jx ji ^ <— 1 L-5"y“ jx jmiJ J jb j i . xJ-L c ■■■■ <> I ' r *U-1-0 , 


°_^<_r* 1 


.Xj Lw^IA I jxi» lL5v-X>- JU j3 jX>- J-O;^1 jl ^ jS"j!i>- ji uLA"y vyI 45"^jA^y» 
jX’J/, or; i>_' j-> ^* W-X" J>, J ( \ ^AA i (T '-0> T jJ J ( ' ’^z-LT) 1>-U» A*Li uL £j y\ 


. XjL ^S'Ai*i^w->- a> jj (1 >^j jU-jfci) LEA - D * 11 ad^lL*- 


(W) of (J ye .«, ^fjlT 

( j_j ' Jj 6 - 5 (J^ jLii lj <jjX 4J fl-Li xJjj d5di>- Bid C——-i i—d O j-A* ^IjlS" 

^ y^ jl~i L ^ y^ (_jL^k->w* j j bLS" xlj ^ ^L* j ,c.m< 1 axi b jjb Ll» I i_i ~ * j-2 y 

.xijL C f jUiyi ojli* jj {JjZmS "*_i I i_j j-a* yai C^, ^Ixiyo jjo 

ji y—* J- 1 ' 4 * ja l -^*r* C f oIaLS ’ji jii-j ^^jjj ^L.^ -aJ y ja\ ^>1 (jL^ 5 ^ c.i s- 

^>\5jl &^1 .a«jL* j a»>-I ja tc~-l (c»*«l t _<1 j j~aa 1 ^}^ aX (3j*T (jiljL?”Jjj- 4 

C^ (jlfcAj^jl (jil-ui jj -U-1L ^jU^* i_j I o^ jLxlj i^ljL c~->( j_i AijS^jjji 

^Aol (_gl^ ji jl yj_ & XiA3y Cjjyfi A—«l Li CjU3lil4 ^1 .C—I 4ljjlji AjJlix* Sjj* 

.(\ ^*iV ‘d^j Oj A IS" A t jljl^»jb j JL») i jj ' ^ L 

tj^y jy_\ \^S'y OjLsj (_jjj ^Jc. — •jj' oUjjl L 01 ^Lil y &jjb iy^-j l ^i 

♦— *! j> lj 4_jT k_i j~hb ^L»<iy ( j^Jyj y\J i u‘.J* jX^i 

, j^yj (JVjU; jlSdl i_»j ji JX* 1 *»■'/• Jy LS iU'^” l ^ > *r‘ J-*** m) •ijjT 

oLLj ^>Lol k_jlijj cjL*j ^jjl .a j-i(_$-* ■■■* 4jyj ^1 jl aiLii^il L ki_il jLxlj jj 

.\1~jm 1 b-L 1 (jijX oT C-Jij-A>v* Jaj_l j** ji (Y) 4jli i yi 1» e- t£\y yj Jx* ^y^^y 


Y = 


I-KI 


y-1 x W t x CP I 


(\-r) 


1. Koster 
3. Condon 


2. Leopold 



L J •L^" - ^-» J-<a3 


V 6 


4^ ,_5C.** - .> 4(fl LTj 1 l3^a 7 J ^>“ j' j^-y Jw* Li) 4jljJ j ^3 j^a i^j l ^S' j^-LL» E- 4 J > Lpuo ^ji\ j i 
ol_* { jA rr a±**Jl * J ^jjj iS^y L$Li>- a^U jjj W. i, (Tj/Ej) ^JT 


c—-I jb ■c—j (»jjj n )«jj^ *i& J _*k ji (CP,) jjjj jj <ob :> 

jj 4 jj- ^.jI ‘j y *^ ^U»jl ib jmi^.; ^y, 3.5 L* mJjj j y^~*yi jlmi* y_j—-— j 1, ^” 

tJLb) zy*^ ,J-*Li \j jyyyj m«^j L ^b ^Lfcjli-1 j 1 ^1JI -v - ' ■■ y Lj y 

ami l? j ^-J I JI j' bL* j J ji j.> *S”"<j ^ jl» jJlj l ^ lj t_j 1 wi j~a* ^ ^ *i 

(\ ^ A ^) jl_»Sjb j viSs-jl* 4 S"" A - f" i j j J?L." jl j_p_l .mi- Lj JaJ ^ (/P,, / JT,.) m—>1 

♦ C....*l aJj 4jljl 4a-Li /jj j-L" 

_ , -TPn., > - ^c 


w 


r (---) 

IT 1 v \ - 0 

J r 1 w 


(*-f) 


ji 0 C .J jL> »-ti C- —i i jl li j—f jl A> & mk.5,^* (jLli I j ^r-4-J jJI 0 C a)jUj> ,jJ I ji 
j-L. *5"" cj j j ma . m—* I CO ^ i^j -x>- j I ^lam“* aS*" mt ^ 0 Lb lj 0 LS^ ... ^ i 1 j j _i> j .L lr 

aLT£*^ s -**' jl t v — J jj“*■* jl >J j*~ jl l£j— fijlj-^ ^ *$">«-L1 jj (jjlj* ^l-U! jl 

.-*J I jlfc-i 4J 

iyyj I 4 J * ^ ^ a - i:.-< JaLijI L j mil jl J a*— » It .... i J-L» & ( J? J* 

j} ^>«_J I j L 1 ^ *— i *lb j j~^'‘ m * ^ ^L Jm frj>- ^jbljil ^b>) mil mib 

tJm» jVI }jy* AjLi—»b* .jmi* jl —j c—*t omi aJIjI ^ - V a)jIa* 

j xmjb J3ty* <iljb *5" ^lijl t Jit. jl_Jlc•AJ.(^A^V iJU j jjmlT) Jms 

tj j~-J, "P j/TETj j ETj t^-* j jl t_5 ^la*rf jmLijj Oj^< jj t-ljb *—j I <> ^ y-~^. ^r*"- 5 

flijl /j I t,slA*jjjj C—fl jjjl L~* ^jjl cjj- .iy mtl y>- j- 5 Wj 1*1 cc—lb mfcl_^i 


>b m>l y^ al^aA <> lj T r ^ijljil ay* P n L j-iljil ti-^l <S" j I jl ^jC* a) L~* ^j* I j c- 


■,l m 


1 


(Jl» j j^jJlS') c—l »mi ^ijljTCp _> W e5u l»i_jTjl (jjl-u; ^1 

-kis W ^Jjil &s£ jLij^kl*" ml ,c-*>l «-Ll* ^l ciLil jyj> il_• ^1 JIp 4S"(^^V 

ji 4_jT jl ^L?” a i b . ~- * I l W Jbljil i£" i y*^ m-*jli» ^ijjil Aj ^>m* ^jy^j* 

JU- ji l I *S" aJ l~* ^1 1*1 -iy* a I j*J> ib A> ^IfcOlj-UJb y y> ^j m; J siS” Li ^ jL» J 

•m~m l Ab j\} ^ jlb'jJ lj (Jj'lm» jm>- 

Lj_ w ^iljil m-f»“ jj m^jli jlj^»-^Li»l 11 & C.....J L _ r a>»-i-* U- JU- ja 

aifc j ^lsj\ (<_j jik* t^jlj I l J 1 J_y~-b”l o^l y ji j I l yJ>^" 




.la— 1 * ** aj ^p )jj jUL? j Y*? 

clfr Ji jl JJly^ Wj Jj ^"jpj iSWo^" ■>*- 'i 

j.T.t..j (_5j^—- jIj j*-ijr'l jl-bL* jjiAb c-b aj ia) jb (j y..~ . ..i _jj c_j- \ 

o-Li e-ubLi** y~z*j ^L a -Ujli (jj y ■■■^ W- j UjJy d£"^j Jj>- 1 j 

O^kJ j AlLi ^C-J j** ^Llod-i ' 'LjjI jJVL W| \j *£ y~7*J ^Ujl -C*~*1 

^ua^a>w : IT C-ip Aj <iLL L» .Jula^/ -L jj jj ^ y Jy^ ^ U(—11 3 y^S> L A^Li^- Jaj 1 y» 

0_L AIsL ^SjI^sI (o-L* i^jl>ol ^i^y..T jjj y >_I j} ^T°j *AJ^T <J^7* CAjli Aj l^JI jJ-jfc jiJ) 

(\^V J jjOitS'*) 

a] L« ^yj .-CjIj ^ \j* J LjZaS' |_^1a/ jj j C-LdA (_>l jlj ^Ujl - T 

j I aS 15* I a>- ^ l a*? -Cl 6 _L ^ Uxj I ^ 2 .j 1 y» j i l^ij L» J \ jI i % ^~j i , • - I 9 -L a L« ^ -cjT j i 

yo 5*j j~ri ^ Cf,£ jJi_.L*y" jl a:*lLL Ij ^LL j j*-ciT 

^ jlL ^jLI C^C jl (_>IaLoI^ ji ^T*W aS^ jLlj l^ijUjl 1 .Xlo-Li (^l>viil 

jj ,(\ ^ ^V t jljl^^fc j jj-ClS"*) aJ/L -ClI l*_J ^l^Ja^j* Ij o 

c^jl ^I^aJ jjj L ^>lijl t^5"W L ^lijl c~$^ uUwjI t(_^jjL;I c^J* j ^ 

I (jlx« j\ aj Ij jT. t.-i aJI .5 j y. .t.^ ^*.L»j«j -cJ^J <.yt~j y . ' ^y$ 1 y (^1^5^/ 

j^ ^1 5 L a>-I(^ l^Ja^>i-^ j^ Ajli Jj^-LkP- L y* 5^W aJj^^- aT/^ l 

Li jL ^Ucjjj il-uc aS" C—-I JLj>I .c^l J^Ji* JsL j I 

^1 jj . ^ ■ " ... g> ^ IjJ ( jtj i^il \j d5^l>- jl ^I aj y*#2> O-Iti a$"(_£ j* Jj* 

l*i ijjji.3 jj^-jt l$ y*£ ^Jj^ji 1 ji e.2 III i?i>j ji -Cjb ^ y +j ^ji^jL aS^ ^»I5jl ojy 

^l3jl ^vI IL t-Cjli (jy ua* wL (_$jl^jL aS*C—-I ^15jl jl jL dS^l>- uI Aj ^Ujl ^1 

■ J ^’ < s fi iSj~i j 

LS^-“! C-»jU* J jl jlj Ciiyi Aj Aj ^Ijj oLT^jl^jL- 

(iU^-b i^L jl i_jL>-! olijl aj Aj C—«jli® L»l ojb 

Aj C-«_jli-» 1 $ l^.«-.... i \£-> >£^ IfcLS’j.ijIX U^i-J t_J I l_j J~a* ^Ij^J jjJbl-jLj A, 
^ ^kf' jlj^P- Aj jblj 4 jUL« A—t^gl ^ Aj ^jL™^; ^jI^jLjj C—j*>I C-iJjlj 

jl U t-kjJ^. j-jL (^o. (jLi) IfiT yT J-jb }} ij’j*' j- 5 

ajLI* ji aT (jUb oN_jij jl l5 jSj* 9 : J jl oiv^ 

l—j ^ jlj—*) '^'j—i ' ^v^-j }y jJ —fcljb j bfcAjjjj ur~^ jAiA^-j jl -CiS”^jA -A-ij 


1. Parahelioiropic 







T 1 V 


i-jI o ti Lf t -\j j sLf _ p_^j J_o» 


t Jl_» j ^ c~*jL*» jl Jj yd j!j~» jjX&lS" ii-jp-L (-uijj*- 

l_$L Ij* .Ujl; ^^IS" ,^»lj I 4; viS^U- li li tiSjj e^l (J-wjLj jl&Lf I jJ .( ^ ^ V^ 

SlL*i»-l l>4j j j j ^r~ti j,}_£ jl l AS* C-»«l jjjl O^P ji ^1 jl 0 ^ LaJL-u 1 ^3L*1>-I 

(j5^L>- *y?y* ^' A; 1^->T ^jLi*o I ^U—Jlj y~i a>- jji ^LTl j aJjI^ y*> ^g y ...... jX— m^is 

^U~. J O Jpjj^* ijli^-j aAj Jli ^jl ji oLS"" a£*^1>Aj*“^1 

J L> f* <JllI;l iS^y. Lji L>^1 j iS IkA j JJ*> -AL S/L*J!^! jl>LS**♦ X . " h (_£jp**-r| 

il j ^UT jlii JjU* ji x)I^j ^/ l" xif ^j~0 j j£-* Js^j 

l i£y***\ ^ J a /J cJU- jl C .^tS 'y ^iljl l ^jl jl aS^CmJ ^7 jy& ji I J jlij 

<_gjlTjL oJl>- ji.(J ljUa*> 4J-tfi a ^iJLj aJUs^ ^gljj) ^15 *"c-p j** 

jUxilj j j! u^l-3-l jl jly j.> l ^^>' aj 


ylai aT ji j ji (_£jlTjL I <—j I jy4» 

.x5^ cx.i. j>> jj 

oJLir ^l>ijl oWUa^ 1 jl jl lj Aj tfjlTjL- (_g l> A Lfj jl jl J* 

oUUa^ ji .(^ Y 4 4 ^^^&j_j!I) ijjT C-^-i A (_g 1^A jlTjL f^y jl^l^ i5Jj 

Lj aJL^ I J JJjli <3^"^ r C.lilp 1:.>W» aS"* aJLi 

^jl^JhlSlUi iA [aa .C«*-\ eJ-i (A) iS^yj jl) (J 0 jl-ll jl 

ji a^ jltoLS^ i—I p l A?ljl i^jfC j j" -- y^ (J^^ 1 0 l> j^" J^l"^ ‘*—“^1^ 0 

*aJ jl^ I j A jl lA£l» jT ^fl aJL*! j jbbLS^. JLi —js C r jbbLS^ -l^j 

^^JL>- A C^4JLi* J -Xij (_£*ill C-P J* 4^j^*L>*^^ C .. l l^3 jUj ^<1 y I A^ 

1 A^ali* ji ^g AJfj C-»P j*» J jJJLj A jlijlj?^ ^g^A*^j 4 a3L*i jl I 

y ^La* (_g I ^ aT aJ L .%. *. ^glbAj^j IaaJj^ A^ajl^w* j > ^ bV AJLw» Ji (jglbAJ^j 

.C-*kI e J-i jL o jl-Cl jl* j jr*^ jr^j j*Xj a! L^ ^1 .-CJL-J^ A ( j^j l 

fll^gl^i^—*lj)) eX_> Ji i J fl l "> y* jULS" J y ^glfcA A ^jISjLk 

j^aIjd j* l -la-J jA j^sTljS"*oLi-^ l oI j+& ^a1i>w* 


1 . Shackel 


2. Ehleringer 





^joJK^-tya^jUiT 

jljr-o j j A*>>U }j?ry *—»T O^Jr 6 ^jj*k/! tib? a>o_£ j 

^jL 1 ji j C~>-lA j oJ m£> ajL^I lj I O^r* k Jjj ^ Jjj *—^T 4-i>u 

j$iS* jb* e^Lil^! *jy LSjkr* k (ijk^ ^bk cSjk^ L uir*j J* 

j) ojliL*i k k A^b-JJ Lr'k^* <, ^i (* s ) A-“i j 4^\j ji C-j^Spj «j->o j-j*? 

>S* ^J \ ° - \ Ajjlfca 

AS = (R + I) - (E + T + RO + D) (\<> _\) 

jl^-« D J wL»ljj RO t(_£ jLjT'j^ d^Lc^il ij I jlj~* ^ j t/^jk ^ AJilfc# Ji 

jl w I C~f$ j\Jp j\ aS" ~L-ik AZ^Ii ^ y .-Oo^^ 0^ b aJ^ J ^ j j J I A^L>xJ 

a^-U Ij ^>1 j o—*1 ^ jl-4^ (3i^ J x uJm jk~*? ^k ^ t^^***i^ c.--»-** 

• »-lA ^ j A. M^ i ^ 

iwJ^-l y^i E) jl-Li® if 4j a^- y k j I j R l aJjj ~u>- °jj^ b y& 
jLasLS"' j2> jluiu if A-i -Lfci^>- (E 4- T) (j^*J j j~> i_J* L Jjl*-* LjAS jl j-i* co*^l y^ L> 



JLij V- << ^ 


Y \ 


j' o^LlI— *n\ l —> j ^ *b j^" y* Ij ET m j!a£« -C—-j! ET m j.Ujfc oiC-J ji^ C->*j 

a -uo <j 'ji v j-i ^ ^jUw^ jj ^ 4>-y L j ji*ljL j j* I ^L*e ili 

ji jJLa ET ()l y 2 AjIjjj ^ y-^y jl b (ji <f ,^y - ^ y ^ 1 j- * ji i jj \ y c.. *u 1 

• i'-i jl Jj 4—iI>»_a i j Ij (AS) Oj 4-> Ij j i v_J 1 4—iiij 
2 j jl jj ^ Ij (D) aJ^j 3Vj J I j R joliL* .^jU j c jJ-^ <J^ ji 

Cj^^u* <_>j*^—’ .A-il> ^j>-Ij jL—j RO aS' c—^1 j2 1 j 

4i j j_« I j i . RO jl JjL-O <i5^ l^- ^3 jl CU*jL*-* L^l y A& 2 y ,y 

ojli: L c-*l _/j; ‘(^lT* jeO Jj'j tijV j JiA j' ^^ j 1 -^ 

ijA- «*-~LJ A ~?*' ^ J - 1 Jjl y ^y *& y \ j£ I A>- \j 4jj j Ay U ji ci5^ l^- I ^1*3 (^l^I>i-* 

* (^niax) 


S n]ax “ *~--) >> i>* 


X Py fF C > 

\ 0 O 


(\--T) 


j-W?j^ P v ^pq t aAL ,jjL11 Jua 4^* ( J? jy* j* 5 J aS^Ijc- ^1 

?- i£ Jyy I jjj 4-^ Ij 4^*C.^1 4iS^l>- 1 

S„ Ju L 4 J-iL OjC>^^ v(FC) ^ •—aL^»-« /1 ,2y y> \£ jS e» jlXl 1 

^ y> y y+t' O j ^ W* ^ U^ t** J 4jI^ 1vX>- 4j 4jN C>^ 


U> j' 1 *^^ 

J> 

^ D max 


-ij V b y 


l-i>- .j^jfcL <zjjy& <Jy^ j*^ ^4Jb j Ja^^J I jl ^-t\j AS >xyj 2 \ b j2 

ytS' jS* \ .C —*\ 0Jj» 1 ^ o _ ^ JjA>- ji jLfcL^**L>^ a-L*l C.^i jy y*^' 

1^ y+t' 4j viS^ls^ y*-^ t AjIj y y y*-^ 4i5^ 

aiU l L »*> 1 ^fci4jj j 


(j*bJ £l_jll J>j* <y^ jiflJ^.W-^ JjJtar 

y j<i j* 6 j* J '^ iA> ks^bj 

' . 

r«-6» 

u»-r«« 

f-.r- 


j > ■ •» j jL*i j yjljla 

(a y* ijb»-jJ j\ u^jt J yu j^A j) jr*>- Sa-my (jLi4-ij J ^(j b 

oU -^>- jj»i^>- ■*JL-'A->- ^jLfcLS'* j I -j/ jJUl i) ( j i■ ■ * c- 

(jj—• jb»-ji jl U-v_^T^^ ^r-Afifci) Jy- (jU^Lj 4iljla 


.j j IJ oA^f- 4 j Ij \au> ji >-^T »-^-W -U^ ji ^ 6 _j jy- - ^ 







l ^* 1 ir*^j J ‘y*' jj l/“ j; - f* J J-“* 


r\ \ 

tr'L-'Iji jljjjj 4 (^avaii) c **"' t r'.r" 0 d^LT jljj S'\ J ujT jlai. ^iTlo^ 

jj^y \ o -Y* aJjUo 

S .. = S - S ■ =■ , 4^-1; ; v* ;** x Pv f FC )' Pv ( LL ) (i „ y) 

u I L ^C—u! tiT l»- <_j 1 4j j 5 2 j <y_y L Py^-j | -j jv I 

_/. I I jj V m b j j I I i yj'La [S' *iSj* U a [S' S. i S' l>- j \ «_j I p-\ I j I Jju d£" l>- 

- u —^ csi^^^avail 3' tS^ j i^iU^ ^ ^U- JlSL<bl 5 b> - \/b 

^ i>- C-jb j .j l a. T . > -L <3 J P v(_FL) ^ • C. .\ a,x** 4j Ijl ^ o _ Y Jjwi>- 

.JjjM* (Jjli j\y 4 *£j j 4 ^-ij jj S'<j^y y ^y y~^ *^*b j £>jS 


b^brji cjT Jatjjy* uU\ °-V JjJjf 


1 • • 3&C jjS avai| 

4*»i j A*^ti 

P v(LL)( % ) 

P v(FC)(^) 

cSl^yW 

i 

& 

\ * 


\i 

6 

r« 

J- 1 •S^- 

r« 

\ • 

r. • 

yjl ^ 

r« 

r. 

A o 

y-J 


JU* (jUL*a3 j jlwU7 4-U:—4- {JjZ±*j J olji (jljh a^TJ j 
a 5T(j j^ri (. pJ j? ^ Ij L>j~-~, <«— 1 I aS^ ijli jO ji 

*yry ^ is^y i_r^ ^ ^ Oi' 

J*> Je iSj^JJ, (^UUfl3 COJjlj lT^ J*y 

dS^l>^ ow\Ub,5JJxJJ* 

c —J j iSjW'" 4i ^(ij't'T ts^- 

ET m ^^LL« jl jl I dJL-i» A-l^iJ jlj>ii> .JLib flJui A-i>J S ava j| ji aS^ 

^>*1 -* > • C*-»l ijl^P- 4j aJj j A*>-lj jl jJ 

S avail V 10 -^>-i iSjW (i-^j-i' LsVi'rr— J y’L-f Lj 5dt^4_ ! 

J - ^ aj j \S*~J*. o Jjl» A-l>o vi^ l>- {£ ^jI—' T ° 

Jlij* Aj jp-JJ Xij 4X>- ^ A^ Al —j j\ <_j 1 A-Uj -Utf jd 









Y N Y 

JjJa ji liS^l>- \ ° ° i — aI ^ 5 5 aJ>%J C—hi ,_JJl ^-““^ csVJ J- 5 

J* U? JS”" Ajl_J»- ^Jjl J* LX^J il>C I *jli J J>X±& Ji oLT -Oj a!»- J* 

o -O aJ>u" liS^U- jjxiiHH \ o o jl S ava jj - 1*0 j 2 A ° L"fi> aS^^'L* j <iS" U- aj a::—. o j-i 

j j .(\ ^ Ai * j LSLj j t \ ^ At Jl_» j j j) -bL ^gt Cjjjj-0 (_j jLj I i-OL 

A-tj Vef O Ji (^jLjT A$”i JA_^3_jT ti A>-lC-JOjX»w« L A«ij j -Li J aS"^J> 

p-»J* J's-Z iS^J. ^ LS J a aT J* ‘vA 

^ jL-j 1 ^L>*-Jl *■ ; ■♦ , * 1 " ^ ^ ^avail A « Ij I j l 5 I 0^ jJ 

A^lj jl Ajl^xJ -LySji jl J J) y* ^S'\^- vi^J jl X*2 j J 

4w>j ;■ ■» “ i$\j* Ij liS*^ jl A>* <—JlpI J j! jjjLiS* .0*^1 a£jj 

J 5 ^ j^a! L-» jp £ ] jj£j xiS" 

jt ia]Lh ^p|Ijj jULS” jj (<j jLT j! ^S" ^ jLI Cj ^-u j 

'■-y^is* >.j lXIa ^ c ^' tAA jj-V 1 JjjA 

ji •-'— ^ P V (FC) *< A —iJ A^j' Jr* cSjA trsi - \ 

ji c-hI L J 2 y^^j* £ I —> I A_i." L J ^ . : ... J| A>-I_k« C->_2jX>+A Ij t-j \ j2 aS” 

a ^ L i. ~— 11 C-J I £_$ j! UjL 1 O -0 Ojj*^ >Aaj AI4A “C>- 

j jj JX -.j Ji 2j>-_y (_jlji>Jj (J ji-l.- it i£\j> aS” C—«! (_5 jLj! (__pj ’r**^" 

J* jj* J l ^*-“ cS^aL. jijj j 1 o^*' j sJ -i ^y^j.^ j-^ >-j o^-- 1 ■ijj'iS 

‘ Ji^* j* • J^.—j~ j J* iglfraU Cj_y_-U J^-i JJ.-b A^” okj^" 

lj^*j (_gj ■ * .- ...I* 1 jUj ji ii y*u* ^ *- —‘ «S"jl j C~1STliScL*- ii^U- ji a^”^ fcLS^ 

aT j;l ^ Oy c*^U- j) ^J-** Aj j djJ. v^lSjU-i 

jj oI ^■xia^ aL^ o« iLdi*^! ^IjIj c^jLj I jl jl J, 

,xi Xfc!^j>- jjX *■-— 

jW*^ jlxi» -C j^» LS^i-5^ J^r* 1 ^Jj "^ji ^J -T 

. xtL s-C Ajj*j 

•A>- 4j aJL j a^>-Ij j^jIj xiL ^x>- 4j JjL cSjItr 1 ! c-'I jlxi* -^ 

tf-^j J (Xjl oUL' V T iljU OJjjl |t>'y ‘^v(FC) 

.XT C»j I-aS" i^jjUaolj ^ j * .. T . , ...h J; jLj" ij j* 


1 . Ziska 



Y\r 


t j l- f * 3 J -' 13 



(Jl£^_jLS*) j 4...., i l jlij a 

- ~' jlata jU3 3yyS j\ j> aJltLjl Ij tSjt^T jl jin..?l J ^jyjlS" ^Ui CijUj .\ •- \ 

<L^L?\)-i -5 JiJ 3 -!»>- b i£jLjT '•yjlia* JajljJ C*j*v ^jiJb j*-~? 4jjJ l s]ji j'*bb» y[^ 

4J|j 3 jSUa_* ,_;JU^jJ 6° yl>LS”j ^l« jjJ jb>»jl U*tb j «3yi y-~J IflJjtjT y> ^Uj <tLolj 

yi>L i 3 ,_JjLjT < -*iy„ 3j ‘ <JU< . ' ^jj_jA 3 tjb* } l£—jj) C—al e-Li jkiu iar- b 3y^ 

Xiy?~ j^JlAjs j£\ Ja*- ja <bb a^Sbu^ iai.T - b \ ^Ljjb 3 ^j-b-b (t—U jjJ -b —y yl e3j ^ a* 

Li sOlijl ji ^ j*Ji jj P v (Jj_S*ajl-bl L y. ~ ---“ j3 (_j_jlit« |JLW ab*ijj -f 

ja 3 Ik*- jLx*l io ? 3 y 3 Ji ^ji j 3 ^y.j yy j 7 ^ c^j^J 3 - jl • alki^l 

L jl_jj ^ L ajla 3 j >-3 <-1j j i>~*-b ja 3 yr y *— 1 1 1 ajj I jj ja j‘y, al*»al n^»~s 

.ala Us*- ii'iy* tjJiiii^JLsi- 0 jja *j j-ii a y L oL£”olu> t5jj ^"I-^LLo ^L^Jl 

• aj-ljy* aab ^-0 y Ualjj JL^I 

. 3j£yyj \j c5jk)l 0L»j dS"U- L a\_S^ jS ajt-Gl ^J^J\j> ^"ajla 33^3 

^ sj::* 3 ^LS^ J -r“ji tf*^T "'j uij 3 ^^ 

ui> t r'—^*“ ^^j^u* ^jy* J 3 (ij^ • c “ 3 ' yy ( - ^ - : - * ^r £jl 

iS-Jj cs-^'jj J^jljr 3 (jl>. Oi' ■• i3 > 3, LS < LS^-r'Ji 

cJp- <j a(jlil j>3 j-u jT LJ S'a^jj L ojl i—JpI ja .c—J yy 


!. Hoover 






*»<y>Lu 


YU 


J ^5“^" lSWXIuP 4 Xj^Lp jl lS J^~i J* 5 ’■*J^^yX oXfetjL* jyb b Cl—X Aisb ^tAl^* 

^^l>L* j^^cJU- l§Sy jUjj^^jUbo'il^i 

j^^ jXJc^ b XL9 jXX^^Lfl5y X^ljbX ^Ls^lOjj^j^i^^ tvX^l^b^X^(jlX>Lt» aT 
4_S^ XJ jb ij_>>j y ya . * ■. > - pJ^Lp jl Oj)J Xfcl^fci -Uii* j-J (^jbjl J Xjji 

^jLj I c~>J ^ 1 -L ^-i>-Lj^] ^y yLS"" aT y U j -X-iL^o ^^Ij j jUL5 ^^jLj I aj jlJ ax^^jLiJ 
^ jLj I 4j aS^ y b j b»l tcxX y**Jj jy* ^ jlxy LS""x£b j txiL ais^S*"j!^s 

Xij aS^ js yi <_£jbl X L ,yb»j xJu ) AX . xb ya j-Jy 0 yl - j*_^ Aj ^yyLS*" wsJj t-Lib jbj 

_ > 

(^jLj l .-Lib JLp^ jb*> \ 0 J *-&b jf* Asbu# $y j y^ <i£"y aS^ jj^ j>%j A) 4 X-*» 1 aXi x5 ^aSL* dS"y 

yl yljl y ob ^UXl aXiS^a^-Xi L$WJjb> jl y^t '^i>- ^r^ly jljj^ \J ^bbl 

^ r *j>J ^a,.t>> &XfetX*j jX<J jSU- vi^j jla.sLdXl bab5*ii£y jl ^./^ jl L$J 

oLS*J 2 J 1 ^i OjX^yo S^ Ux I ^>jb 1 Aj jbj ji LX- ft lj L^ vX^*J^Lp jl aT y b® j 

ib^j ! 1 l/^V Xiy4Xyi ,y J> jjj ^j^Lp I aTAP jj^ jl ^Ja^> j,j 

ojL- yblb ^7 jj j Ij yA xly^ t^jl^ (jjXX j 1 c5^l>- cjb aS^ap jj^ jl .x Lx 

O ji 1 |*^Xl AP j j^ j3 jLfcL5" Jsu \ jin -J 2 ** yL° X b jLj I jba j .Sjy jJ jX" ,+ .0 . * a7 

^LfcAlii^ ejT J—Xbo (J jS ajlxl Ji^i> jl j'y ^ 

\j M j tXib ^^-ij j xl y £jjl L> fl jlXl (jp^X 4 ^ j-i ^ jLj I X b flb5^ dSsj aS^ 

ijb ^LX j,i aS^C—^ \ jlxi* b J^Uj jji ab5^t— 11 A^^ ^L^Xl 1 a jlXl jw I ^U j 

0 jl Xl ^1 ^ e—-bufl j jha j 0 ^ j cXbL^ li« .(A- ^ t j A - ^ V aS^Liw) 

xJLT AX J - 5 ®«^baxl ^1^ j^> jlX*j jj ^ 0 jlXl J l _ s lX> ^L^i. j j .C—X (jlAP jj^o 

b aS^ : {^ o j Uj Xjj I AX jbj 1 bj yLIlS^ yS'jp^ y+> a jjj , XI A3 b jXJlS^ 

JjXb aS^ 3j-i ^X>tX» ^-bjlXn; Y* L" ^L; a jb (^L £j>_ L>J J L^jLXS ^bAk* 2 > t-^ jl o^LdXl 

Xj I jZi j j j j jl Lx jb» j Lx xSb ^o b .x-X JlfOb - \ j A jl y ^y ^ ^ 

o^b c^jXr c/^Lx jlxx> 0 JU^ x^> - jj !j l^i^b jl-u^ jw I jj j xI 

y.u^jj (A- t J^-i) xb j-Jy 4(jjX tJUfr^- jIjCjhJ -Xj l^jj” ^ iP^, Ui ' 
* -la-*»_j7 4 jjl j—lij L j'^ :,: 'jJ J^—® xlai>^. ji (_J 0 jl-Xil jj J 

A_ij_Jj .-Xjio-Li-Aj \j\ (www.fruitsandnuts. usdavis. edu) C-;L- jjxTajloJLij;jOi 
ili ^-S"”ojlajl jj jl j! o y^i jS^>- j xi»-iL(Jlijl_j jLij<isJi>^. 


1. Shackcl 






r \ o 

t^jLti 4isu>v4 jj ^fijlJ jI j viS^ jkS jIyj *£jcS' y >y ^j jS 'y !j a5L-cjT 

.3 jJ- 43 b J \iS y J^Iai C-Jb ji^iJ I wnPIj b* 3 J jly ii£y Jj3 C-pbj3 3 J A>- O-L*4 j ^' A^.S' 

l>j c-j l y—jbj o kyy (_£b&3b jj <jby w-*b 4^5'"'yl j3bjly 

® j3 j3 C-^-j3 > yl -U-j y-*o3 3^ i w fll 7> v ^boi* Jyk jA C-^j j 43 b c^j I ^b*jb jl 

yj y ilia y I y Ll 3 I ( \ \ \ X ) J ^^lib 4]Ha jl ^0I3 4 j Ijl UyLJlS""jSy 

0b>-j3 *^b -l*-y y 3 ULa y I 4; 43 b <_j ! y~«^;b 45**y l« J ♦ ■■ U/ .j T jy yjJ ijt^-**»b - \ j fa J - q j*\ 
£<_J yllfl - A (_£jL—A JsL-jIjni j3 43 b C^I I ^l^L—jb jl '■-^i L^J • -^ jb (_£jbl jJ 1 

jlyp 4 j l)j* 4^- y| (_^bfc93b jI jly y® 4$*C—*»! 63 J> 4^p y—.J (j^l^lj^kj J yb*jl bfi-bv (_£bb 3 
y—j C-J^kj J L-^b>w« ^bl«3 °^bii-»l Lo jjkb y b j3 J j,.sir*%„£ yl ^jbl j3 UJJblj ii^j 

Jp-jb J3 3y-y obby y AaJ J b»3l3 O^jS^JU y C-fr>- j3 yl^b^Aj jh , >»J I J 3 O jbba 

• (A - X A^b) C—A 93 I 3 tC—A i_5yj C—Pj**» J J j Lu y ^J. ^ ^ 

I ^Lul^j^fc— i\^j/i^i I <jUj! (_slfL—jli jljjwiu'- *Jljl tQiji’ Jl«^(j>l^ ^■‘.^Lr'Jj 

^'j' u*hj sir ji i _^>kJ jL£jU JaLijI jjC—"l« J-l ry^j^iS yJ^iAA ^*#3 j j 

O^ LlZ^ I 3 i ji ^ ^ y** ( \ ^ \ V ) J 1-i 

■*y» Jy ^y is° CjL J' 5 j j^o^y- j^-ji j' lS- 3 ^" 1 ' jly 

J>—.jIj !j»»jJ i_gI*i_PLl*L^ji|_jjLii(_gl»Aiai>w« j(_$o jlXl 

jAaj jULTli 4_j Ia* j 3 !j cS,/"j^aj) J y 1 ^ ^0; v' 

I ^ 'fSjj <— 1 1 ji Lajs^ - ^ *— ^ j^- 3 !_f4^ ^•~ ,3 I' ^r!J^ 

y ol j-ju <l £^jLL Lj_>i j2oj ^'ULS"ji 

ijj-* LaJ^-^ *; jljj jl “L; — 'I j (je ■ a ---* 

.(\\Sb ‘ j ISLj j) ijf jly 

0-i^ Ui ii j~'ij‘ lS^ 13 l 5j^ 4 jl j3 l ji OJ- 3 ^ 'Oijly vi^j jl 

o jIa ,-Lfc^jy aj IjI Ja^y» jIuaa jl jl—^ Ojl j aS *j ^ y-** ol^i^ 3 

jto^l ij~*i) " J " Jajljni Cjhj aT y—< j| jU^j jliS iy~Ji J^y. J 3 l^ 1 - 3 

yljj (^UaJ_jTj y-i»l y-l^j L$!y jl-u« jjI .jj> i3 rif" ^ x? 8 jl-^l (oU> 
C-“ °5 3 J 3 j' ^ 0 - \ j 3 -(^j u+J jl-^“ y) iy 1 t xr‘''^y > '^~ 

.(^ ^ A 6 toljl^* 4 J > j) w***»l a-Li Aj IjI Uj yJlS^ ^S'^- 


1. Me Cutchan 






■Lij *j y\jj ^l*Lf 


m 


j^i e-Uj (_£ jS" o jl Jjl y_ iUu aS* i ji (_g jLa I ^jL» j JU L ^ii- 1 *‘“‘^ W* c la ■>*■> y I j j 
JaaU ■ iyf jlji <—' jlla.» (_JjL; I oIaLS^4j is jj_^* Ja>- jl jA.,.»j \ y^y\S“y j (_$L» j O jli" 

ji (JjLal jA ji i_ff"j* tS^*- 5 ‘-*1j^l jljjA 4j'j£>- jl—s lj ^ “ ..■ y « l C...-Lj>- ^aJ« 

• i ji^* Aalj 3^^-aP- (_£ J-,0 j J £ c JaIS"* w-pL eLS” ^yJLjlj -Uij a jj J (J ji> 
4 -^J j <i 5 "W" ii£j jt» ^^jLi (J^-S"a jlXl jj ajL. yjj «i& jljlP 4 > j-° j*_jls jl ajliL*-! 
iS \ji “1^*0 J 2*»y e-Ul C~o Aj ^s jliu ^C*rfl Jo* Aj CjIskj jy (^jl«>l (Jj-i>- 

ajLLu*1 Jjj* tJjl J OjJ j-O (J jLT aS' jl* j yyj J (__A^ cJljj (_5^ j aj jj _ / Ij> j— j'Is i - ,aj 

jj ij jl»j- — iIj (jAlfT^li*) (_$lA4jj J ^Ijli ^IaLS" jj J^-* jljU^ Aj --U jSy j\Ji 

^jUsw jloi» c-iMji i i jS j\ji J»p- ^jI jj __^Uj_Jj 45" jt» j . jl j jljj dS^U- jj^Lfe j^p 
j»-Lj jj j«lij ^jIaI^j i -i jr^O j j-<2 -Aj L (_J jLj I aS"” C~ujI j a-UA j jLtj jL^jIjLjj - t ° A j-l>- 

C.i |_> j~~; C«ajUU (i_jtAp j«j j jjA- 05 ^ ^ Ijl) -Uij ^ ^1— j* *—*1 Ip I ji aS" ^U-; 

csjjjJ* lSjL;^ Lf'^i Ci ^" J i J~“is*-) *i 

^ \>* c-j jl^ * Jaj I jj* 4 j j jlwti* y I --Li j jl> j^jL. - Ij-^po a jjl# C-J I ji J-VP 4^ -ijL y 
jj J tj ^jU> jULS^ (jl J> Ia j^j;; it ^AVt> l JVa J j) J jl J 4jj_j y ,J (_^ I j) 

aj Ija t-LlVi jX.t*j jL ( jiL</ _A • jl a-ii ijlj ^IjiJ yj* y*^ 

. J jj y jl jjUiljlTjl ipL j a-Ll ijlj j~* Jz— ij^ls 
t>la ji^j ^ j»w t(J j j>w» £y __ r Jaj) jl y lSjW"^ l —~.ji. J -“ 

I^blj .Jjlj(JjL;TjA jj jUjjj-ojT jloi.jjjTjjAj jU (^lj^jijL$ l«» : -: - k J 

a j^P 4j(_£ jl-J I ^ji j-j I a5*(_£ j>«j4j tC—i^l 4j|j j j ^>a>- lj jjljJ i—J I ^ jl AXa C -liliAlil JU J ja^ j 

t_j jU I ^aS ^y j j-tf ji -i jfyy ji lj l 5 j^ri I !a-- — -- , jlS^U j <j,\y ^jM 4 I jljU 

oLhA tJA-b jl ji ,ji«J jJ T C-A«j lj J-* j Jj’lS" ((^Ijlj J t>la jks jL I !jl ^ . : .-. J jJai) 

ul jl-lt« J Ajj j 4j»-lj ijj IaS^I tjjj JaI y- ^TjGjL) jt ^jij 4i ia jJj^ 

' jl -Cj j Lp ^la jiai (_5 jLj I « c-j Ia>i j l^lj^ JaI j>- ^J L>J^.| 4*>-Ll y !^» y+* j j j 

^L-*( jj (JjLal y-~y J i jjj eX-l jj aLS*ia^< y J Aj W- &y j yfi ji - \ 

C -^' ty* 5 ^ j' J-*^ L?' 4 jiai lSjLT ^- ~— jl jl jA ij kiS^U- 

jl aS' ^y^j *£"*°ry <—>j* lj ^ a— x aS' 

jl im r£ *£^^j j o^aLl* <j j*j c-p^ ji jUj aili^A-l <jjL I 



Y \ V 


j Jjy ^Lu * iJ^jjtjj'h* **r*ji- p** J-** 

.c~*l j~j C-^1 dS^l^- ^Jau* <_jt—« .c—*1 dLT 

^ <-wli« ji (_$UjJoj (_>^4^^—--^ -t 

,-L^ -Ubi^>»j C*j y*i jjb *Lij CC.^1 dUJLJ l ;jb jA *5* W- j! ^>Ja^ ji Ijj j 


tfW- 


>- 


\ _* L o UL* >■> t 


j* Uj u 


. jj dS^U* L*» yi i— pL jlS i 

jtf" j»l jjaj o £ J~*& (j£~-* , ^' t cS^dd jl #ili—<1L b l>I« _^laa —< _f 

.c —*1 e.xi ^U*Jl .aJ^" ja 

A—Ijj A^Lj ja al_^» a^jj\S"ja j^la^lai (_JjLjT (j l ^. : ., . ,..* jl jl y^ -6 

j^jLjT i iS"^L j_IjJi ja j aj— ^Up-I ^L*-ial_^» aj jU aS *^ jy^ jU”jjl*aU —<1 

.a ^^^y^ <x*l ; jP ^~ 1 jL—a 

ialil»! ^ii-* dia jj-u b AwUu ja -dl y is* lSjU"^" jl Jj^ 4 •■iU—<1 tajlj* ja - ^ 

^xlflu (_JjLj I b (_$lajJai (_j jLjT jl aaUA»l .a ^1 ^jplj j aLS”a^^JL *p Ijil w-pL (_j jU I jl 
^j-*i U.i (jjUT i_>l^.».v. ■»«> jl aaU—<l L a_^U« ja Aw ^aaajj* ajja Jjb ja aL j jlL 

c—<1 oJ_i a j^Ju_p ^Ijil ti-pL ojla a jp-j jt (jl*i^»U lSjLjT y> uijUi* 

■ C—i 1 1 a -t-w a alae - >~J ^ 0 ^ ^ t i J ^ ^ 

^taa ajja J j-t ja o— _ja ^ a I ^ ’ • . t _j jl-C^JUla 

^1 fjAy* ai%J Ij 4_j li« ja a^* ■A.)_^j *j y~;J jjfjS"" ■/!*«* 4 TIjP- lC—3 ea_^> <—>jUx* 

.c —*1 aajj (j'O j Ixi. — <j al 

^al 4^*^^ tJ-ilj Aiila^ja tjal j Oi^ls^lai ^jL^T «—-**■ -Y 

ja I > ■ r w 1 a j j-* ^ J 43 L*Xap- jlpL^** <j .!.. i l^» ~.. 

ujlji J ai — <aj ,jy*j ^ 1 *" jij .P ^C-rfl (jlaJ^! ^le^laJ (_j jt^T jl ^ * 7—— » ^. - «aJ (4l_> j I 

i Jli» dilj**’ ^ -a jlji aalj — *1 ^jy* '~^i (j^bJ <3^1^*|_jle^ial LSj4i”^ J^““ (ji"^ J J' 

a a U r ... I aj j^^la Aic—(Uaj aI^UL *£" cj L Oja^jU«^jj_jjLjl i^l j^ty '-•^-i 

aL*j li L jji l^^lj y* Ja^l j t^l® jixa * 1 —— .i ja eaU —<1 ajj^ t^Uaj^l cdU' ^1 ja .C-u/l oy* 
L 4 Uaj ja i_»jin* J^Jj 4 j U<J_jJ^jI .ma^Sjl^dS^U- 'f \ ja Xa^;^,^!-.. T \ 

.c-ila a_jsj-j ^ipli «aU^I ajj> j xa^Tjlji dS'U- ^j, j j 

. jjj— (j* d/'U. q Li (_j jL>(w<_ji= j> *j J*i Lfl°j ^ 39 Lgifa. r . ,, ; .. _ A 


1 . Radin 








Juij jULf 


m 


jl >* <3*IS"LS JbJ *^i J |>~— y“ 4 a* j a C* a _)Aa»* al>»J J ^J^r'iji' 

.ajL*^.* L Ij idS*" la» ja ^jiliLa (J y*£j ai>-L^ 

^>1—5*45*ajla JL*»I o . 5 (^lajja a 5*^j_j-^ja 

4)1* -U>- t5^Uj ij^^5**4*»j jL»j ja _ja%j <jJ *Xj ^ OjJ^j’ljb jl oatfl—*1 olSjl 

,^-jUj ii5"l>- ,/•*< jl ii^»j ja £ ^jl>- 4 j ^loi! ^1 aL*-j 4j (jU>» ^SjLjT 


o( i5Luoj> Ji t Ax>lj lWju 

ta_j—i JL* J_ji> ja J t-J I (jL j^~* Ja-“ Jr* ^Lljj A?” ^ , »„ J) I 

jULT Qy\ aXdSj-jiu" 

aLS*a_^i)L aal£*>l tj?*-? ^slLLi .ajla (ET 0 ) y~*^j ja*4j 

lj C—*1 l^T Jl*j Ja-uljlji 4jLii^a (_j^ , lj j jLLS* jUa j 1 jl-lA* jl _}C~*I 

LjUliUj j (j^Jj jlj jr* j5"ji ur -(U«l_ / J « Jj jl5sj ‘^Oi 1 J^-(p« y 2 o^itJL Jk^yAj 

ji , x J L jh j l' . v o - k I^J j 13 j j ... 1 » ^lj jaLTuJ^Jjj aS - "C-m>IsjI^ 

Alii 3 4>-^7 .C—I O/jlji jiaJ X* jJ Lo tC—*1 a -Li* ^jJLJ jJ ji<>o 1 jjJ? <JflJ jL*J^ 1 

OjIaL* t Jjldili Aj Ijl (jl^SsjO aT^ C —^1 C-*«l 0 ^!^ Aj \j\ d JjjISo aS"^j4j ^L*J aS" 

^Ll^uIj ji^Jaj jl«jc-»» I ^.>^-* -• A_S" It ji^Lj 
1o-j www.ipm. ucdavis. edu c-jL-ja \j LiyLliS" lg a^., ET 0 j i? 

^'L^-jLjjlj^ - ' 5 jL*jL«c-jL«ji ML*i>-1 yj jL^>- Jali^jLo 4jL*l»BT 0 j .j 

. XS-.J-. iyry> www.fao.orglwaicentlfaoinfolagricultlagllaglw/climwat <; JJL* jl*jL- 

tl^ 1 ji d ^" J^J 4 j (I^jIiLj) liSLl>- 

9j_Ji t5^"^ <J^~* 0^^-^ Aj) C—"I aU 4*» L _ji jl JLjZ i_jl 4 j ^js* J 1 . 

jl jLi~> yx_)\j j ET q ci_-J l^Ij'j jT jl ,jll y*> aUt •£:■ cjL JU J j\o ja ^^j 

ji iiSjj_; (jLfjLL-; .ajla t*~ > "^ 0 ^ J - 1 *^1 j (xiL « j"\ 

lj ^®J :i j^ jS\y Aa^ja V'V j \ 6 l5I+^j#- 

w««»l ^ y?* j L j jliLjU j j aS* ajl a ii^JLs«- ^5 jt*~* *" ^■'■ - * (jjl ••'j j J j^" 

(\ o - 1 i }$^‘)yrcy a j J v ‘W y^'^iSjjJ^'c^^j*** ^ ”-T 

y *~ 1 jl j a j (jtbji ^1 ja 1*1 j .—* a»-j *~i)l i^ljla yj (\ » - f jJ^i) jy^j j 

(jjT-La jl> c— ja Ojlj^ jylS' jljl ob_>.j _J jjl 



m 


tf^y j . ^‘y. - f* J J~“* 


j3 J (jJ-yL* 4«ylJ jj ISjJ 


•(\°-& 


j jj ^ y .-vjrj jj ywwtf jj ^_jj «^u c5 j~* P o 

( 3^^') C-^«l jJj-L' jli—jt ji ^1 jl-liL* j Jjli j! ji 



>L 


jIVl - ^l^JLn J_jt ji (*Jaii Jay-) J»«Jli (jyu j j-yy 3 (■)£*■» Jay-) yljjjb -Lmi ji* .^ ®-Y J^i 

tJLj<_«! iji jji ^6 \ jly ji.ii/.Tl iljjj j £\j JiUy JiUU ^yjsjLy 

AjyUt^j <ukj ,jj| .(yu-^ frUJjl i iJ >y M6°rf i^UJVT 0 f? CuiJ y) l&y»T o Jjo c/ilU ji LijAJlS" 
-C~j 1 yU^jLll AA 4-y Li JjJ j3 «L*^L» JjljjjL Jamjlj» .Jjb jL—jL i_£j jI , Sjt ~*£**-•' 



•u 


JyJ» (^lai« Jay) J : -iL <jyj j j (jUii Jay) jjSjLjL Ja»*yio .\«-f jSLi 

jj - \SA° tflgJLi Jjt jiyL-Jt diljjj t#Ui j £(Jy j JitJLy 4iUU {j&Ay j 

^ V 5 V j ^jlU-3 VA° f A c~*i y) l£jy*T bjlh^* o*5lL;1 iLJyLJl^ jSy^ bjJ JiLij^y 
•C-*\yy^^Li jL <UJ iy\j^j .( y*\t) \ £laJjl 








































Julij la.n* ^pljj 


yy« 

J j ~-£jl (_J l* jj c-jl i_Sjjl^>- J7^ '—* I jl ajl ir ««ii jj.Aj 

ajj-_j Lj j_j ( _sjjjLiS’"ui5"U- jj c-<! aj~»-.J LSU^r^-' jl aalj*A—I L> 

LSjjjl—^" lsLh j-i' L-*' -*- . • : ■ ; 0 - ~-*-‘ ■> J^r*' jl ,y-\y jJ k 

j>y~* > (ji^ ji 'i/L PFD jIJjL> t< -* i ^Ti ji j jjl i j>-Ap Ijj j j■ V . ' _■ > (w<Ij jli 

i 4_j j?y—* Jj]p jj—jJ Jajj Ij-i fe Oj—a jilb -A-J jJ ^jAAj'i/b ^ 

U^r-"J “J-J' 5 J- 5 <j-*'jj jl '• ' ■ : ‘ l S (iJj ^Lfcjb*- 

jL*_i» 4 -j jULjT (j^,^ ^L>" ^— , >^p j-Jj I j J l ^ ■»>- LjjJ l4-ij Ojij $* j^‘U L^j 1 

_) alj j-lT tlj^w• J.,fl 1 Ji U A-f” -Aj J J lj Lf^l J—’ 0 I ; c ^ 1 * '* ' A<w_i L- _>(y 

JU_s a—i j o -A—jl y ^ a^S” Crt) J* ls^^~* °^* **• ja j J^Ll I lj ^1 jL 

j^~i bo -la— Jr* J ‘ /*V jl )ji (jSajjL / ET q -L—ji. jl»L» ;jj_l jj Jli* jljA* Aj) ^jbj- 
.c.—1 iji.I ol~<» j—i*- jl (J-^* J J b ‘■^i -(C-—I ilj£"*>-jJ \ « jl 



(jfl^JL— J_jfc jJ (jiali* Ja>) Jjwli (3j«J J jj»j J (■'— • 3aj-) ie^t tfj) »-f J^* 

jj Jjie jiyL_Jl «0ljjj j£\±* j Jil-^ AilAl» j 

Xjj> f ° i ^ijjji 11v° v \ j jiurr 0 6 a c«—jj-*) i^jjai o^ui iLijiJi ^jul—j 

.ta—1 V6° ai*ilLi Jiuiji« Lj (_s j?-*£ a»j <L»-U <u»-Lj ^1 







YY ^ 


1—j Y ° « <sjVL-»“ xj ^)'7 ..i»j jj a JU, ■ P a_2T” ^ l> L_»- ji 

c \ o - ^ cU^L3L5**cr -4 * d j^ ^** 0 3 * tjli> jljT.t' 4 j) j7u^l~a *f 6 ° 

4_i\_^- j(\. _V J—<Li yi-SLS - " j_5 jll—»1 jS L*u ajj ji jjjji Oa-U 

■A—i j a j j J Lj ^U jl ^ jL>«_‘ -U_jj I (j- 4 jL*-£ ^ y jyJ aI»>- jl *j\jl>_ -la LSVj' 5 

*—O -k-jlj—l ji i jas-J J ^-U_T ‘j-* - iS i y‘‘ jj jLaLS" *> ^jlia J a\jj^ 

a-ijlla <1 i_jL jl_» O^pljj ij\j-> 4*J j (_5 y^"” (jkl^a 3^ LS*~J J 

J-* * (_ 5 l»ajL^ d5L j jl$; j> ^ J~as *!L* dSL <jULS ~y jl£al Ifil ji j —» 

J JjLSjjI j oLS'j-a j-iaJ j-—• <-‘- r a— » -C_>- j jl$_> j o '.7_... »j t j^l —j jj ij—*" 

‘(5- T J-^-) l cs- 5 "'J- 4 .^jli J<JI j 3 * 1 

■1 ^ jl 4jl^ij Juo j} ^jkb-® j (\ o _^p Lj jj L-j^j j 



oU 


<0L*la _) (^kLt Joa-) <3j"j J xh? 3 (jiaa .ka^) Jta y* . \ »-fi 

^'’Y'V 1 y) JjJ i«lS^I»jJ \^A» - iS\ji ijjjjcS^aJ 

jj ji«jjLa YAY ijMLa jjSjOjU Ju y* U Sjr-*£ yi i.(^rA^ji lU j> ^° \* 

.c^i kSLi*’ jLairt J jSfi 


















ufljJ 01*1/ 


YY Y 


a/ yil»lA« L A—j Ia» ji jE-jlj j2 jtjL o-X+fi a/ ^yialAa j2 ^ilj <2^-i*»- A.ft...., ^>-1 y 

jLj (JL» ji y«yL» f«* - A » » ij a^-) \S y ~~~ '. (j/aSjL a* 2 jljy jl—-* j ji ly 1 jljL a a»^ 
a 1*>- jl (\ • -A JSCa) p\ <-j y- c-i X* J> ji £»\j (Jl/i* jj <js*r*^ ja -A!jb 

aJ y *j ^lAil jlA Jajl j& C*»iJ J A-^-li yl jA .C—'I AN.JL.-— L ( _y - ly *i 

^1—»ry Lij] jJaj *y* aJL* iilXj ( y , ljj jbL/jl ^ jIa» _) aljy/A-i j Bjji (/jb ^ISjl 

J j i j' “aUc-I 1; ->_^ (i-kjljftT* ojj' J 'A ‘t#Mi 

iJU J ^ ) C-Ja) C-.I aAi jjjTjj yL>-L, J (jlj*-J>) C-iA*y-l y jly J-ij »J.JA 

%A° y>lA^ aj AiL jil> i/AJb jy Ijj aL/ 4 /AiL jAi jT a^L 8 jja djb <yj ja.(\AVA 

li^jj jljjJL* Asj- 2 y if^Jj 1 . ji JE* \ 0 jl (Jb» A <Jjb j A aL/jA a jl. ar m I Jj y> <_l I ET^ b~ 
j/i Oj-iy Ay- jjUfli ET m A-ajA A « Aj aL/ jAiylj Aj ja^l* a/ t/As^y Jjt AjjT y L 
Jjt APyJ>* ^rv" ‘(Ai Aj^I jj \ AV6t\AT , \ lS^^* j' y A^y <>J ^ “^j^ls* 

J j]e> y/lA»- t Aljlji !S*XJ. ^xy *| (jl^j eAaT C —12 Aj ^Ua»-j>- 

At^ iS* 1 3 ji **~.j0“- -,Ji J* OzF (> U \ ° j' J^*> A ji Ajl y ^ aS*<^ lAai-j>- 

AA^j A>-^>- J_/> aS"A ijoULlx» ^I ujL-a- A> AAjj <*-y^- J_jJa 

A~»-t (jljj .C—rl jjj VA J jjj A“ l’ V A«*-lj Ji (^lAjli iS^ji 

iS y*oL« .c— l a iy jjj \Y y\y <J-y*_ j) J jjj \T'<> t A • Asi-_^- J_/> IC-lA./ 

^ ^Aa^-^S" ia^iy yLiAjij y J> u^^jj 0^*^/A-i j J-a* -la ^yX 2 jJ \ y (S^ji 

jly^j-4 A S 2y ijjA (jA>- Jjl jl bjUa-I Ij .c—I aAi A?ljl (\A*\V) J 

j2 jjj y» jjET Q -k«._y« A; Ailjj J l /a1 jL C .. . J & 2 £ c-i/ 1 J aJL. jl*t/ 

2J A»- Aj (j/a!jL C.; -i I aS”C— I j (J-^* jli^ •■'-* 1 J> ° lb Aj _}E J-a* jU-1 

jj/A-jj jljj J li A-J Jj 8 ^-* ^ Ji Alifc jl Ij ^ i-—j ji c-i/ ^ jlj -la-*_y« (ji J J jjj I .AjL jji*!/ o j(i 

(\ <> -A J^) LS^cAi 1 f aa 4* ji jT 

^liL Aj C——/ ^ jl^ ol^ j . C—'! a A—» ywyij (\AVA) l) 1*J C — jE -la—' y a/ C-—I 

jj Aj Ai \ ^AAlj\A*\Ajl-'jiA/ c-ib A>-y Aj L . c—<1 *x]ax» ^ j 2 ^a* j 

ji LfcyjjyLj ^1 Aib ^jslj^- £-*y ^jb I Aw a/ jjlojl —js j C — ■ 11 ailiiI JliJI y-i a« y”j y»-L» 

•C—>1 aA-U ^Ij yy Bjji y I 


1. Daneette 

3. Franquin 


2. Cochraee 



(^Ijba^l^ j! o^b ai >*l ji ^JL** li^ *wUL» u>W^“^ 

■•^J^jy-y. L?y~; j^' j' «0m ‘o^'y j ^y<yjj ^L*) x: ' - ? ET 0 j yyy 
ji >_j I o^y-a <l>b~» *yj^*i ^l~* yj - i jJ y. t^. y. jly^j-* b ^^y 

.ijL*< -Lij fljji t^^jfUSjL jLL J 1 lt~, -^'y^ -^ *?• ^" ^.j v^ 

^\jj- 4j t **■ y yii -oiy^ »jj^ L$jj *— 1 1 yi ay y-^ ja 

(\ ° -V J-£i) kbr^^'-j'y 5 ' jJ ■ 3 ^->° ( ( ''Ak) -> t^y 3' y -y 

^_aU—» xy ^ iis^u- ^ji ja j jjj i ^Aiy j j ^yy* -i-ij (_>ijj ij Jaj_iy* 

j ■X-Ajafi aj-L>- ji Oi^v(FC) -^jb ^ j* b °kf<-Sbi u - y** 0 yi* <—'” j' u>->kj 

jl 4 *, j oi C-iAjTU- jil ji o oU ja j j— aS’’ yUj .C-»l X<?ja \» aj-L>- ja ^"P V (LL) 

jk^fc ja y a f yxJy tJjLuj (jC’ijj c ~*jo -l»" 4; ij iyu- y c^yj yyjt «s”*y 

.■x*a yL » $ j yxy t ay ^lyi cjjbi' jy jjx c -xay 



oU 

jy jj {^kiu JuL) J-—jb Jy J yj J (jtu> JuO yjlijk .\<>-£ j£ji 
ji - S^A® jy »ji ji,m»j\ i» 1jj_j^lia j£ IJlt- j JilJL»-4jl*li jJ*jL»j 1V1-IW* 

^Ijjjl j JUirV° Cm« 5 j>) l^jj^T 0 -Lm 1< o'ibl iLJ yj li* yjjr y* tji y^tiy 

.CmuI jUyL»rA» 4i*iLi yllijk JiujLi U 4 aJ <L^lj <L^U Jt\ .(ji* TA 


1. Yolo 

























YYT 



□ I. 

J j. is jJ (jiliL* Ja^-) ( £j*J _} jka-i J ( -' ■•«-» Jsj^-) »-V J— 

J jJf ji ijtjjj v,sL»J yS )JL»- j J-3lJ-»- «0lfcl» j^Lq _j » y$l$ILj 

f £ j yJLkw ^A 0 rt C — »3_y*) cJLto cj*J1j1 iU j&J\£^ sjJ y-yj j ji \ ^6 \- ^ ^A° 

f 6V <U*llLi jij juI j <UJ «L^-U <-£j <t^-li yjl .(ji* TA £liJ}1 ^ T ^° 

« Ow*>1 

jj-i-j- jj j cjLj yi y ... C i£y~A ^ j» -P i jj - ’' oJb- ji 1*1 

<S\^j!lS \-£yjjjj tj!ykl ji>L* t*• >/ ■' jJ .j£jU- ‘■‘^"^ C'*^ <—*1 Y ° ° 

J ji y-Luly; JaXt 4*jT i 4 —jLL* jJ XJly^ -A- —» (jJji) viS'U- yjl -A*-lj 

‘-> 3 " L - i '-! >V-"^-* Lr^JJ pij uJj_r tjlj-j Oj-J sJ—1 (jljyij ET 0 

jl*L_To jJjj j^ly—i t.t*.T ...» u—i S”L»- (i'jlj 4 S" UyiJ 15" (j*ij ji *j vi^j j_j> 

yk L ^ia* >«> j! y> ji U • J ~ . ? .... '> ._''w* t.xS'^fi wO>j ,jli—jlj* ji a£*" 

(^ » - & j J lS%] 4,ig,la^» olyl»l ^3 jjL ^*v(FC) •■^^ l -A-A* “^l_y u* 

4-Si J_j>“ jJ tj <-j I (ji^ -) ‘——'I 'P Jaii IfiT P v (ll) J -W»jj A Jafli 

























wo 



oU 


jyu jyiijj ^T\ - J jle ji (JlUji Js>) ^J>Jjj\j ^j&L* j 1 salic*'. W-A jSLi 

(jUj j£\jy j JilJL»- AiUU y£j\y J ^Xyj j C»~f ^J_)U OjjTn jJ (^ai* Jar 1 ) J~JL> 

1(j! > \*° ia j ju-i \f°tr jtSL- jj ivj- uva j^-fc ja 

jb Ja^jL* U iS^Ly- «UJ JU-U 0*U ,jjl j'* ^ £bljl 

.Cull 


C—Sj-b 4_; jl-UU l li^U- 4$*C—I jjl 4ib> ,vj ji LJ i-i cSW^^" 

^Ijj jUL_f j— 1 j, JuaJ JjJ* ji *S,j+S jjfcijl jl-u* j -u- jLr . ^j'j 

j_J US '£ jJa-j ^g U iak ’ —» t4. * . , .. ;J -jj .ojl«jt4C-.ljjj_» ^ga_«TjL^’ 1 j5ji4—> 

tiSLiC 4lib:...* ii5v jljCp a-j ixx —j> ET 0 j ^jSaJjLi j_j LS ^—* 1*^ 4 S”ju ^UI^j 

I4JT i 4_; J_) j Ji 4_T ^U- Juj^ jl JJi 4 j -uk*» (jjl jj t£AC4jLb 

^(_gL$jL> jl i /~y ji J Jsj I jm ji ^jLL y 0^*1 <Jb» jl jb^j^ 

.I ^3 <J^jL 

ji yy u yty.^ J Lf-y.crti <^lx 'j* -> 

oibjlji -U yj *i£ U- £yi jJ b" A^Cuil jj^4> ji (vl j CiloCi ^lj A-i* ^U- 

oaCJ 0 -^' ^^“1 W*T ^ Jjl4i**b zyrj job (S^j^y y ** 























rr? 


. 0—1 a-Li Jl -aws ,J^-i Aa 0 ^ O^iija L J ^i-isl Oa-L— J ay y l j*\ y>\ oie- . 0—1 

li jil ^ybi-L*^S*j ^>-1 _ja .-LAi^y* Aaljl Ij -La-Li j—iX jl Jli* ii£j_ o-Gjl& l>- y 1 

jl y o-l» jji J> jjSLi?- jj/ 3 ja t-bL ^ A^lal 3J ji jlaj— lx ^ J ja Jl^L— jl aS” 

jl .O—la a_j^-j JlSo— jJ jj -Lac Jl— Y*« lx ^jl ,4o^S” jli-l ^ ^ A cJl-*" jl -Lj|4^9^S" 

•(X ° - A j5Ji) 0—1 aiy J^jy ff\ l Z'jl ja Aj^L. ^-Lajl A A A Jl— jl Jt i Jl- & ° 

<j^al .0—1 aajj ' ^aI y lj aaU V 1 J—j J& 3 { -^ J . J 0 -La. j L j Oji j aL* ja jl jl a-Of- 

fljjt j - 1 j lejJ j Jjj' (jUjIjl (jljj ^ITOj^j ^-Lljla jl-u. 

^Jbl y ay jjJ \ 0 0 lj ^ “ Aala -lJ y Jy l$j I C—il iy lx O-ilS^a jja l}J aS^Ij J^*j ^'ala 
Jab lS^i j} Aa^ll— J'jjJt Ja— jZa C \ A A A IX \ A AA jl aJI— Y* a jja J jla ja . C —jI oa_j^J 

.( \ 0 -6 J —) O—I a-b jL jy lz— J Ojl jJ Jjl jIj a-Of- J (^ « - A ) ay J*(y l— tV A 

Jl— jl J -Li Jy. Jii, \ 0 ja a-Li ^l»<jl j^j^ljj J j_jJj j-L~fc *&?Zy y\**\y 

jl£j>l y_ I J a jJ' -Lfclj^- ^-*l_^ -l 1 - y* -Li J |J-^ ti j-»0 IS^jJ ji (j^"-La jla 4\ \ TV 

yy* C-ii— iulj— ^jil ji tC-—I u^-ia- <1 J^~ C—jli» (jljli J l?ij^ Jjlj J J^Tj 

L jl a jjj V * ^jJI 1 i*-y* (}J) L ^J> JaS ^jlaL'* 4 \ ^ V » AA J ji <)Ia*j 11* .J j-i £»l J 

(jjlijl L?lji ^Xl. A . 4 > tX A<ljja -JJ . 0—1 Alj|-b ZjPfJ jl ^ 1 Jj L ^JL-Ju 

J J r^l«- e ' C-iir jl Jj— jjj *\« Jji> ja -L-Iji aS" Aj: jU-T j*-ia- LjJ jl 

Ji aS^ JU-U a ala^jl (_jls-Li J cSj 3 ^ Aj Oj; j—To—b y* A^llja ^al ,-Uj L*J -U y 

y\y (_slAjla atlSjJ ja J*jy X \ ft jjSaJjlj (^Ij'a Jl— ja C-11Tjl jjj *\« J 
^LTc—jli-j jjA-^l—.fll (j4a_i.M jal .(^AV t^JxL j JU) aj'a^T-U_jX jI^a ji y ii^j_ 

ji' j' u^i Jju JL# 4 A', 1 ^iIJj (Jl ^—m 4 j 

J - u jjtljj* ja ^'-L-_«ll Ar»"la ja jljjjJiS - oalb— I Jy ^ ^JljAll^-tf- Jj* J 

-L ly Ajli -L-i— jS^j l^^l a«^L>- jULT \ ^A ° AAa ^a-ljl la \ \ ^A jl I 4 JI— y «i—J ja .-Ua^S^ alj I 

.xjJ 

olal— y 4 _SIjla ^jSJbjla J 0—1 y\ i 5 J->- A»J J (jolfo—jl 

l# c ’> Ji' J - 5 <i ,(\ « - A j£-i) 0-1 (J-L-Li loJ 

4_j ^5 iC->i- r JlSC-« j2> C,...? *-L» Aj>- la **r\y 


1. Patel 

1. El Obeid 


2. Ein ElGazal 



'TYV jJ lij'ri 1 ii U *' ": 1 " \£±Ujj3y (*-»® J-A* 

jj ic~*l ®- 5 ^ *W° j>)y, \ A^A JL-' ji J-s JL-f V j.s t _ s i—-».» j.s y-d jIj ,yOL/> iSj^ 

O-U .c—«l ®ij; ^"l"\ jjS^^ A ^ A Ij \ A A A ALsU ji aS"" y U- 

tC —*1 0 _£ yS jj ^ ji C—ix* y <~*-lj j j (_J j j jixS" j olyi 

JL— jj_I .jjo^ jlji jL^>l ji l+JL- i-JpI jj 'j ytf* V T j>* y-djL ^'y Oi 1 Uj 
u'-'y 1 >J (jMi J ‘iS-Au'jy 1 ojjl ^j®r.r Ji ^y <y»' 

-J - ' tSlr! L*M-i (►—-?■ b-iV r*-»j JJ ‘\ A A • J-i'j' 3 \ A A - 4 _*i J jj 

j ojjz j y —t -dx* 1 yL* j x jyx* i£~** x®y *3 

-Ui _j_j jL*-_j j oLil j! ^5 jl-A*_j j L-o 4_> j jjjV° Lj 3 ° 1$. ,> I 

4 _TLj <—jL 5 _* jj ^ly y ji ^Jj jj y .(\AAv j a ^^6 cjljl$L*> j ( 1 *b_^) 

x.> __y xj_j_j t> yoij L; j j -~--_—> ^yi*^ i-cja yy* ji y y jjjLis’" 3 v - — y 3 jy 

4 _; yj-J f—^ j' jj'-i 33 t>J -{\^ ^ V J \\\b J 0 _)~») 

u j yLJL; ^_.*.*■ L_;y f J -&.3 *— 1 ^ 3y*s "l ^i^y" ^ ^ u* 

jyiL _p -aJ_jJ tX_y^ ji_» J-Sy Ij j L5^-*^y 

.Xj L»jj_j^ 


1. Mouride 
3. Cissc 


2. Melakh 
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<y*y J '■u e ' l Jj L^t* ' ■ ;" ' y i Jf- f* 1 J~“* 


m 

\ji_j <C~*I J^Ll« 3 > ■*—; ■ ; ji lS^ jV J iy LS^bj l 5 U-“^ 

\^A-^^V - j~oj Aj*i/L» jjSlijjL jlj.* ^ .a_jj x»l j*- j-u>- lS S”XjIj y&> L* 

d^j.i j-J \ ^^A - \ ^ ^ A (_5l^SL-rt jjiL-*j aJujLj jJaJ Lj ij_; J_»l _j_>- ff Y aj d^o jj 

jj OjX Aj oXi jl>-i jl Aj ^1>-L» Aj^-lj AS*jjfcJjl cjlj-jij' OXi .Xi XbltV^ Aj 
jrj ^y*Jujl (Xlj—X jl i$j* d^j ^£j J C —J jJ Vlx^-t 1*1 cO~j* 1 sili £«j_jlj 

j 3 ^U l d->-L aS^■ j..- “—> j4 —*j 1 CO^ iT<)aip Ijll ^ jlX X_^* l-^1"*i* .$1$ Xbl^ja*- 

j jl j* i^s^wJ (jij'jil tUi ^Ijil .x* x»l_j^ ^Lf’r 

oXjlSo .. V . " .. .» jlialjl 3 jy oIj^wj" aJu.-*- jl jS*o ^»-ljj jl {£j .* d^j jJ ^^fXjlj ( jiljii 

isli ji .^-lsl jjtu a n T.....U ^^Xjjwj C-U Aj l^j_ j ii £-UtI ji*j Aj Ijl lj ^I^X-j^JLj 

■ Xd - X j~** j'Xj* (jiUrsitAi crr*7 ‘ ^-aL>^ 

^' ^1 a1»-j^ j j ujl^-dfX jL (_jl^l a X jli jlji y (_jUi jL jJ aS^(_ g...»^S"(j»"l jj 

Lj d£-t»- A <►,.,.) (_J ...a / A»»-lj jl ji CS'^“ . X . T .. Jt \j& tX JJ ol yJa Aj 

_jl C...U- Aj Ul ti _jli jly IjXuj I Ji j^-* ^jjl -(\ » - \ » (3^-i) C—jl (JIaI *-jfi J J 

^^XjL y 1 ls“ ^a_r“ A->-Li 4(_j^-—• A;»- tA^itSljjtOli \6V6 )a-^U 0 jI ^1* 

jl J-J fs,A>- ^9 yu-- _P “ - -..a jULTUl 4C—«1 jl» V\ X ji J ML 4 jML< 

JjO-*- J-^-9 jk ji t£ £ yj Aj tXj,y _>.Li» ^IjL J-ai J3 J ye ji L /'-^J^ jftjf 
LS*L>j J -** o'j^ *; _/* jl j'jjjt^ xJU- jj.I J J ->y^ f j 1 **^ t ■> ° 

j_5^ljj x 'jy? C—i5^j jr^”I j* i £aj ;XiS” ( jj* ojlixl lj»^* 

3 'jy txi_* J yM (^l— j_^3 3 Oja "^yis* c-l^ Aj*-lj ^1 ji aS”" 

C-«_}U* C-ip Aj jLL pL>- LjJ j fjS'jy* jS^ j\j jlS'j C-iS"jj ^^LL pis;- cSLj^ 
4^_jJL*_« _jlj_9 jl .Xj I jUi Aj A;>-lj ^jl j3 jUiL?" tXjli Aj aS^ jl £~j 

jjIkj Aj y ^ L->- jULTQ../..CJj jZ£~J iXJ 1 i_ja>- Ajill j Aj aS^ l ^«3 J Aj jlj 

jl5x^j *iuj - aj (_g ^" . * .j c~*jU> L a_jIa* jj Cy~^ -> J J J Xjjj 

c_—^L-» j, 3 J i— iIj_> li xi y iS^y a*J --AaJuj* jLi-> 

jLji-l Jj l-f*^ 4 ‘UaJU-jJj jl 4_|| jl-UU aS^C—» l ^jilaL* jjjl J -A ' . : _tt 

j'j* 
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J j <»r a jt-{** J-" 


tn 

J> A ^ j* jj aS*" x jl —& jl 0^ a*-j i^*^y 

fjr 0i' cC —' • /^ ^ /t ^ Jr-^ tiyw J shi *i ^-r- 5 <>*- ->1/ tA^r* 0 

CAM (jl>LS^ c*pI jJ j Ja^l j** j} *>—*li* 4-^li '^y^^s* ®«ao U!^u**1 

.C—«l t— V . C * aJa jlS^T t£l*AJjf'£l^j| J A^ j]a» 

Ji' .P j ^-ij J"** J (A LA J2? V A^ y 

**) J ry »-°.J Ay <ji' J j > •'AA '&&■ ji^ J-O* d£j ,c.»*l flU 5_^o ^ i^’^y 
(_jUj Ja-iji* i® /^ jl j£"jj>' ,Ay ji' J- 5 Jr-^, tiyw J yy <; y*ijlj tl -r- ! <3^ d'y* 
jl Jli-j» d£j d-d ,j£i ji .(«!••»I ^ • jl jdy «1> \ • y d OX* ji yt — »rl 

tsfrj 7 Ji 15 J A~* p-o (^t_^» J Ojj *->-lj <jil ji .C-*l oXi 4jljl vAr* «-* J**=" Ay 

J j j'/tf* b Adj Ay^-Jyl jl Axi (\ 4 - \ J^«i) iS jr-*y <A>->■* •■ c Ar' -^y 

•^y"“^y tSjl^ 

X-Jl j j v? - t (_jlj\j (_jljb4]L* d^j J Ojj ^ a]L« jlfcLS - 

b Ay .«XjT < ^4 jLwi <| ^1 aJl*>- jl ^LjjJ J AJj _/^ 1j 

tjbj \y>- ^ j *xij * s ^' ^jy** J* v —■ 

a*~j j~—*j£* a*-j ij^^y «(\ <> -\ , P j i-6 <i(tl jJ sy?j I aj ^jU 

J-^5 J^t oiyj j^jaj 1^-1^ ^uajL(Xi»- 4i»-<y 

yj <Sjj* xaL*«« 4^"ixj jy» jl jjjJ 4iL-< ^jl j~oj .XJiTIX j jLj ^L +&i *i 

.(\ ® - ^ ^ ^j^i) xztjiiji c—■«i i—»y? jA 4*_i j s^y> jA ja: i 

j A *i { J’ j: ‘j^ c -r J ^*) -^jb uff^y yis j- 5 Ay 

»x_j j (^^Li-* ii^-i?- J^ai £_* j (c-rfl« /l jjx»- jj JL» jl oU \ ® . ^ \ J_)1j ji 

y'j^T^ is^^y J- 5 -'■'JJtf' J^ 1 *i tr^ 1 -^ Oi* j' O'jVjj i£jr-*/ .^y.^ 

<> J^-^- a Aj a J i jl diUL^I ^!Jji(^o-^ryi) jj--/ 

y_L« l ifiT j <_i y j-* (j>-iy ji t$ jb~; .c-«i j^» j y-^jj y*-' ‘VI ‘>ry^" 4 y IS" IS* 

yjs <yc—1 Ij* Ojj; jjl C-U aS^ x ;r -t jj jjj J^Js ji (_5X_ijj»- t‘"*"" J " 

J J ,J (Ji J- 5 y^ (ji' J j Ij jsi'i Jjy Jr-A 
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»Cw <*1 ^ M ^ 4j*iL) (j^Ju jb Jaujlfl 



oU 

«bbkb* j£jLa J ( r «p> ° * .k*-) <jj jtS J jJ*J J (ji-. J^) jfojb jSLi 

ul-»*il IjI iJj*^ jj - 144£ J>k J J ji—*> 1 iiljjj i$L»J JilJL»- 

J fc-J■Uk <L»-b (-^j «L*"U .(ji« & £bi2j! VP _) JUuS VP 0 V6 C~jl9_jj«) l£j jjT 

.C~p> 1 ji*(j4* V^V ' k.„ jle L £ <UJ 
































J if ^ c/-.J^Jj-y - f* 4 J-" 


trr 


i‘j !j djyA obby- aS” c—j jI aj Jayy jjlj syrj 2 jy y.1 j2 ^ u.' ***^** 1 ' 

• Jy-by Oj_J4> C-rf! y»J jb—wl aS" j J bd-A bfr»T 0“jij ^ 

.Jyy o-lo ji Jl—J t£ljb» oitU'jl _ <P ~iaj (jlour*"'^ j' yy cJj -“H yJ 
yljj O^aLS"< 1 i>-b-Li OjL->- -Ujlyy tC—nl i—>jJ)z* lf>T ijlj.- i_j y iajJy a£" y Lgt>-jl 
2 j-*rl i ^ ' ~ - '* - isIaaJj iS^y iSy y « jj2 y^y y'l^j j2 .XjLj 2 jlj 

^ y»i« tlkjb j yl-Lb2l^« ^ j . d~ .,,j t^liy- tiiS*”-o-ui yjl—y ojl-0 
0 U->«—j a_i ij;/ oIa^M ,-iJy/y (y—< yiUb u5b^ J J Ls*V’'^ jWh jih^0 by^-A 

yji 2j—* J.U»_a y .-Clo-Xi Ajljl jiJbjjL J-tfi J2 ^yi-*_jl 1 jbj yjli* Aj y-ljj jIaLS” 

y jl; tc— jI « xi> \ ° - \ f ji aS" y y Ayli jj ,X-iL y^J®y yLflay-* • J - J ly y 

yj j Jyj teLS"-Lij C-U Aj tiS^U- (_jU j 1y j taify f-b-iI lj ilS'l*- ^ y-i jU—“ j J yb j 2 jljb 

■ * -' yjb jl— j 1 iiS' i>- 



&Ia\> y&L» j ( Jcu-) J*—Hi jyj j yj j (jcu* Jar-) ^jfjjjl) y^jL* •- \r 
c—afy) J^Li 1 1 jbjwTji NS tr - NSS° ^L^ILj JjSj ji y—wl Ailjjj yL«i 1j l j3\.ir- 

Ja—y« b V_>k y iSji^£ *y^ *-^i *yb jjil .(y» V ^liij' iy|/ T 0 if J i° Ni 

.c-l yjy NSf T AlSU, 


















xij Ilj** aj yljj C)UL? 


YtT 


^1 . -Ui — jfe 1 “ - ^ j j* j jj 

jt 0^*3 i>J J 3 Ijjj <C—»i ^-S’L r J jlz— jL" j jlfi Jjis> jj j. t . : .., t jloiL 

g jUlul «“Ul» jp>-j t ~ J J C~»l aLS^ -ia**y <^T <_i^pa* 

4 Jj^i CjjL~»- jlajo J 3 C-ibjj *J>- j* ji Xj\y ^ jlalf jj_L j (^IaJIj o '& 

l>J j J* y J 3 - 3 j'*^ lyrj J <i£-t>- J^ai £?» bij 

L j ^p!jj oU»^1 jj j* j cJLc- <> c^U*- 

jj oLTjj c.., -» ».u tiS^U- .j_^i *—^*—> jL —j (^l^TU- ja oVT^JiL* 

• C~»l o^pI J-A* 



*l» 

AjUkl* (jkii Jay-) Jp-ili (jjj*I J J (jlu* Ja^-) ^j^Ju jIj ^j^jLii j£*S 

jjt .(,jj^£ •° j ,jlUJ 6V° \ Cu>i_ jj) jb—iil ij*U Sji tj\ji yL.«Jl it)j_j jLo jiS’l.l*- j Jsl-l*" 
(MV&) ^ jl .Cult jlKjjLa £AA Ai^/L* (jSj^jlj la-iji* li Jx^l* c£j i^-tj 

0«lJi jdL^I 


L Bunting 




















jfi i j !£>$£> 4l j jlALf 

CSTL* ^of 


j a iji) 4j ^^J, ^J& aalA U ul L lj kl^l>- 

-CjU) C—*4 tJL« 4li y J*jiijju JjOlSI^US^IjJ j (C—w1»JJSj4I>-la^ ( J" fl *0 J I 

vi-^u (_jUS” jil J j^Jt ja J^lS’bLS*ji-ij jjjjiJ <j_ -(\ ^ V V filial 

-C—»l s4-l (_£**tj-A> Jj (jfCi*- 4^ (_5 jISjL* jJ 0^*^”OU^Lrf-l .JjU-li U^Jj> } 

tj J?j, i 3*“^ isWrOi^ j' *—\ (J-^* ji 

*S "^1 jj (_jl j jl i_jUwjI L Ij lf>I ^ U! C~^l j \yt>i jjplj j Cj j! IfiT 

■5y*> £ij AjlaJ-lj jlS”jL« ojij (_j1^j aj-l»w» ^ ^ ^l»4jjl^lTjL- 

*jJT ^ j at j j lSjj** ‘VI; l£ ya >» t<_j jlL»U cil 4 ^ «LS^ 

J J*** Ui' J 3 L*^** 

cA> ^Vlt j*Ui j^du jjj j s_)^Uulj cJU 

j (jl ^Ijcj ^lLL*j-ijia i 1_ / ic_-ljali>_j y-jLj^-Hj^ jJ^iTU-iiSb 

*£ja ,c—<1 (j^bj tsWvi ui' <j a Ji c^aj-u^* 4^" i ^ 


1. Epstein 



Juij ibw ii l+Xtflj 


r T9 

ji i^'^' Or^ •'—“''' dS*U- Lj l»-la *j_ j+j 3 j (Xjb t^ab j J 

siliioil jj~^ j3 jl jj' i£j*±* jbbSba ji^jX £jb»- j"^" jl tjT tjij tC—«l 

•3 »jbil Vi J ^£jy* ^ (jX^-.^lfjiU t^vi *b^ jT jl aT x : ...» kiSojl a £ 

jT —-j .Xjb tS^b j Ai j aaIa^* ja 4i$"bi- (_jjlj*jji' iu_ IjjI Aj ^jpljj jlfcLS” jl (_gjb_j 

b ‘ j ■“ A_j ^_ fi\>- >■!.. hLj- jalSjjl .XX>jL ^jr (j^j b *i a jz* 

c-»l (Phytophthora cinnamomi) <lX j ^Tjl *Ji <ijb^ r J=>* j' ^b aT a jla xTU- (j jlj* jj, 
,jJ>j*-* ji aS"^I jj ijbfcbS"jl tSj \~—j .xilj^ J^a»v< jjl oX*p o'>^wi jl aS" 
jl a£* xbjj* ^jiplS^l^jT Aib j I ■ p j xi* jL_ j jLixij iX jS'^gt jl ji t-ilS ^p &\jj^ (_jLfc»jja 
»jlil CJji J (^Xjl J j* Ojjl tjljl^-kP J ^ijj—P-b) (_$ I Aib o'i/jA; Aj jljj ^ l^jT 

J (^IaJIj uj'JjA; a 1*»- jl) ^Jpljj jUb^ jl jL-J iXjb ui^b pH jlXAj j3 -3 jS* 

pH xbj aT Xib jjpT i y *£jl ^b ^ji I Xw'j^ jttu Aj .X y*^ jl»-a ^J. j J 4 j (o ji 

aJ^LS" jj-*T jjjjLTb oly^ I j J&L* (jil .(\ ^ t ‘jl j^-*> j jj_j^Lk) c-ol t_jli ji- j ^/L 

kiS^U- ^u( J (jb* ji i_AO j 'i^i) (—<jlx* (jlfi iJ Ji (J jbT b (^ ^ ^ t 4 0 ^J Oj-^bfc) 

ji b^w C...lili .iy*i l_tjJs jt i(_jlAXJ jl ^^.> 1 .) jJiliA^- jjj^S^I jlxi» ^jljljil (_gl ji 

ji (^ ^ AV) jljlSbp j tT >0J^ .C— I OjUl* Xjb (^.Vb pH aT Ji ^ykT jl aitixl 

4JJ_) Ojlil* 'Jb pH b Ji l^jT (j*T jl sjbaiuil (jjbljj A^lj bj** jjl J jJlj 

jxijljT b uJjb ( _ J JA» sLS'J^-b Aj ^aT Jbljl 3 (_iXf- jj 1+-J yj ^jibljJ .Xj /^jy 

Ji y* ^ ^ ^ ^ ob Ij aXj j pH aS** c-ib Vj aj 

j 3 -Xi^y* 0*T 3 y^ j^b C->X UaX j 3a-»y ob^S^T ^jI jxijlj I .Xa 
j uX>- ja aJ"^ lijl t_)Uwjl b (J3jx»- b Xjb (ji^b pH aS^ ja ^T a^Tcbj. 
j ^AX x-»l «xi <^jJ>ji tx : ,...,» yxTjlS'(jLIji ji o^n* 

^jLi» ^jSj j j-*« LjS ^jl ^^bpl ja iyVrj ‘^^u^b 

.(> ^^Y' ‘y^»b J iiSj!>^") C— *1 «Xi ^T 

J C~ul iAaj aJL> j AAlrt 1 .» Aj A; ijbbf" j J JJ^y, jj IJ 

J .JLib^* j—.. jT Xunl j <^bjl lS^j 3*JJ* 3 AjljlS"jb* Oljjl »Jjj\ij)ji 


1. Hodgson 
3. Fehr 
5. Duncan 


2. Brown 
4. Clark 
6. Jaekson 



•••J <Sjj~ *i J-u 


yrv 

(jl j* jl jj i^UUfli jl tf ^_±j| J\ c-iL .XloMi ji i ijy t>.' ^ utWi^ ^ (n jiji^ 

A*j*y 0j ^j j J Aj ( X ' ■■■ > A«ij j Aj ^jj I jJb ^slf*ljJt jl j j »—f I jliijl .i.» A^f" »*0 J_^ *7 L g»~*J 

(jl+LijilT.xS’J* Ij Oji tfl^ j UaJL j ji pJLiljJ I j ujloL 

aS"* ji cXiS"* xij *j I i^«i Jajl j»t ji Jjjili ^ujj ^ C-j jtj 0^^^ jl \S*^ 

ji ^1 j* ,x£j* J-4^J c-*L* xjj* ox* aj L^j Ij jLfLT_^L j 

aT jLL» jjliS*Ij aO j la^.* (j j «~ £l i j-j) l£ jlj^* Jau 1 Aj c-Jjila** Aj j^J JauJ j#* 
iJjjli ^jl^jL* aS*^ l*L£*ji -iJ^cf 4 JL^jl 4-ij j jl aS"*C—*» l j^jA lSL^*Lj Oljl 

Ji cAr'' i^.j jIXLaj aS”-^ i^ £j t^jliy *' vj Ja aj UiiT ^XyJ- 

Ai l£jlj j jl* 1 ^* -*J jli jlJ Ji ^ (ji^^.J •iAtj' ® i l i C-—! (jil J* (jl^ljjl 

Aj j~y 3 -Ai^J* ^^ ,_jJ Ij* l^l^lXl C .» » Aj XjT a jJ* ji if XiS"J» -LJ y yLjl ail* 

J—j 3 1 jjJ» jl *f -AiiS"J* -AJy (i^ jr*A ■Ay*! (Ji^.j jI-Ajs* IaaJLjj 1 •ij^i^* Ji**y J^^l 

■A'A J j aS^ 0-1 LfcAjjjj j-XJ^AIL«j Jjj—* Vl<.“•>■ I aS^^1 jh ^l^*!jJl Aj j>- 

l a ^ .* j^ Jaulj-- jl ^ ^j l*^i<ij O^jf ^ j^ 

J cttik *! U^ji i/A" Lrij lC — j'i *jlj^jL* k 3 L pi>*" ti ^i o'y^ b AiJ 

V U > A l jii.JlAi^ J^lS^lj sL f j-O aJ_ jLw 3 i_jT oIaIj j l*Aj jjj 

aT( ji^"j ^ aS"” i_-JTy ^1 aj ci_^l ,jjl^* (^l+*l-^l ji i yry •—'I j1ja» i y*f <1-pIj -Uly ^ 
UaJj j <ia*jy ^T ^j j>- (jj y~f I i^ 1 ) L5 jl^(^ -1*-' l j* 1 t C ■*■*! ^IIj jl ——j iif\^- oj l y««jLj 

Ji L>j4i"^ ^y"t$l^* Ji A>ojJ fyA ^ (Jli* jlyp AJ •ij-ijj* 

L l^jj j *Ajjlj* JA^l i^ j*“ Ji (jj-A j* Ij 1*aJ1j j (C—*1 i_j I (^jJ-Aj iyi 

y^jil (_jUajM Aj i_jT aS^ Jjj-A* jl ^ .Xji^j* #i _^*jj ti jli ijilij { — J ,^ p 3 ^ l>- A f L$ij>-J 

.Jj J^jj* t-jlili J ^Jji. I i J>w» lyy li jlIjl l*Ai J jLi»-l ji Ojy-f I J *A»^"J* i_yj <if\*- 

3 0—*l n—f[^J\ ujT (_jjliA^s; C—i j^e 1*1 (Xjl ijy>-y *t3& j^ '^^r*“ cSW^^ - 
xx^^u^ijj o[f ifC~t>\^^‘<lf\^-jj 3 yJ^fyfJu ■ Jjjli | y~XljL—j(_g j : . -» Jl.^l»- 

A#ii c^yy* ^y^iyi (i- ^ ij OjjjXi j> »f > ^ *, * u *i*.aJ y ci-iS"* ji ^i* (*xiL*ii*i ^*j 

Ojji jJaj jy J(.<gl>-_ / jP(_5l^5''l^-Aj jl5jL»CJ^Ij. < a > .» jljJjL^j'il C-rfl^^^-Kj^ii j\yj *-2 

^ i^yix aj ’iiij i jj y i$ijj a?" < y_*j>.,,,* j Oji Jkiii* ji*iyj i y" «iUi**i ijL*isy ^jii&i 

(i^-ia^ jtLi LJ iijL-j^l4^'U-jiXjil3l^S'lj j jbXji.i yo c .., t5 VU t> Jji gj jbjLi jJ»Ju«l>- 
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jOj 4 j l jp Ijj jlsL^ 'T'PA 

. —a.,'.*T*-O j^j^^^jLjTk^ iT Iup^AL pjij jil j^ls^la>(_£jLjToj^«Aji ti ^J ! > 4»I.> j 

ji C~<>jlA—4 j—j| .-Uji^yS 4^l^» kiS^l^ 4 j iji slj ji C~»j1a» L (jl*LS~ 40 j 

VL; t5 j*Us 'jfi y.a.*** 0 j J jj J jJO-Ai ‘0-»l j jj *T ^l^U- 

kiS^U- j-Osi ^ii jl (jiU (JiLj ^ J (1) kll^U- ji 4j 

j *' ^ jS*L»—'I) c«-»l #ili -w> ji 66 I? \ A Ij j j kiS*U- .c—»l 

ij, jIj j c-jjt>j *S"J^ljJ *& ***i(_f* ^-j kiS^U- j.Li .(\Wy jUT 

u_uL»(j jSvi *j Ij (^jIj j jL —i *£i ji,y j f*'-“’ oVT j-lUL ^ J i ji^oj^O 

l»«x jj L !j j I xljLjL jjL~>tiS , l^ ( j4 jj j ..cji^y»jjlj 

ji (j^-ij tSLjiJUi j li^U- j-tiki^Os- j V-fkj** l £i J j^r J 

(J^-li 4 j juI 1*40 j aS"-O tL jL j jljj- jT c~*jlo* c..»! j£«> .ili jl* j J j)b 

CjIa» j 1^5” j> ^j^SyM tc~»1 Ji*> yj> j^- ji lii^U- &^-ISofc ,xz£ i jAi kiS^U- 

t>-i' -(\^t“ i^jS\jjJL**\ j Ijj-oL $^AV j ^^J-“^*) i_r*^" 

c»—.J iiS^U*" ji ^l*ip j c-jT cj*x>- Ja^l aS^a?1jI Ij Am*^^1 ^)UJL*iji 

j-iL jl (_ji> olJl jil c—»l (j£~» j a*j ^^iS^lj olJl (jil 

«jUj ^1 jt (jj c—«l (j£-*»* Ul k-iiL yilj* t_£l^|jiil 4 j *-ij j jl JL^jl lS^I^ ol(J^li 4$" 

jj\> \ iSijy~u-i J ^j} j:' 

jj ol>^iI»-l i jj* ji (jJ'-Lil ts~-i CjU-^UsI .(kl_iil 4?ljl ji (J-iflfl« 

j (_gl^.i,'.Cl J j J ^J-Jyj .C—»l )j?? J* ii jl j J kl^vui 4 j 40 j 

O jlj si jO j o>w< (_jl^5”U- 4 j (_j c- m »L~>- 4^” j^iljOi _jij .(\ A At 4(J-«'U) o-»lo 

.Xjli </ (_gl^S'”l>- ji 40 j -ulj j (jaII^ jZ**jZA 1(^0 J-lj c-f’ 
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Ck -jl ^L-*- iSjj* *j tjt-bj jIjiLT^ ,^-j t-GUjjj LSl*bjj jS"l j 

jl ti-^b tj y* t? i£~* m iSbf»Uaj^j; jJ j * ::^ x>U»dl jXOL* (^l^JU aS"xS”^ ibjXLj 
jlf»- j j j j-a \ ® .vixl »xl J** jj jULS* jl (_jjL_i a; 

iSjy 1 jl l5 ib j jlxi« jljj^ t (j^' j_jb Aj ,(\^ ^ V3 ‘ jj^bi) X . ~ .J> iSjy jLjb j x>lL"O jsJ 

.jl J jJ» t_ jT j\jJL» b j j-i ^ jJX— i j j '•-4-^~ _~ *• b 1j c^b*- 

x-*l f j"^ >• tSj^i J j J -A' ' ■■■> (j^x^ b J 0 jbr~! i^'^' Jil ‘J-*^ JA b»l 

■ ■r.’.CIj iSjy* 45"X^jJj x.JJC^LfcLS" 

jb^LS"xij ji 4 $"4 jb^LS" \Sjy* ^b jjl ja 

bj Ij 4i5”L»- t AP j j—* jJ ^j-pljj t£^--{l— <*jT Jl L?jb —H •■ S J^ L5 J b j C . ; , »»> l 4C—J dj j\5" 4> 
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.(iwn 1 . ujsi ars. usda. gov) xUxi I^I ^4Abjwb»jT jj j ax»x» xMU ^jjIxT 

.C. - H-I oxi* jy* Nad L Lai <jLfcL5"xij b■ >w i^>1^-X L» j I j! (^jLx ji ij. 
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■■■J lSjj-* *i t/'bj S 'lj- Jvu 


HO 

• i £ 9iUi* il IjJ I ji J! j ji t^lfi I Lj t£jb I 

:jl *a!j jLp aS*" bbj^ I oLT aj i_gl^»....ilSb jl (_£j jA 

jl i ^Alj & J ji^ jlji aLS” jbub jj *— 'T f*{s‘ *— -fb oljJI (\ 

‘c-*l i—>1 ib 

‘Na* L CP ^oiyi(T 
. No r j Cl L Ca** L K* j Na* c*jlij ^JJi ^ aLS” 4j-ijJ ji Jjb»-I (y 

lj J\ ^jjl .C—»l ij jjJi Ojb ■>■ (_jb»l jl u I <i u*J. t£j jA olj I 

^yj j^lb—il j i ji *i» Oj y-fi j i (A - X X ^ iL** jl a jl tf' xl L j J jb-« J_ib 4—*b»^ L jl ji 

jT JjJUwo ;b a£" c—»l x Lja (_il JjJUw tjb. jljO \ •}£ ajj I ji 

lj QVJ J>*. J-Jb i^AL (EC,) iiTU JjU, J»jgl\ c^Ioa jf | .C-I -Xf bar 

•(s ^ Af Iji jLx*ij) ■* j^" ^t**'L>«j« \ \-X“ aJjLh* jl #jLb*l Li jlji^ 
Log,. (-^) = -«/6N\6 + \/»AV\ X Log w EC S (\\-Y) 

4—ii j nn (_£j j— aS* b- j l jl ' “ ■•'I dsm ' y-~ji EC S i ( bar ) A jT ji <r 

((A^ \ V 4JiU>) OjjliS^ jJ Li aLT |_|T C . . » .a » J ji J j j* iSf*- ^iJ^J 5 (‘iS" Lai- i—il jb) 
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j 4-j j*ai jl»LT (_Jj j«l JL>- ji (i^wl ai _ji jbb (_i ji> ~1 ijI jA ji jb j 

•( \ ^ A Xt* (JL») o j^j jlj51 j* jtj l' c-»xi ^ jJ j>^*>- 
jl b<ibi .a jijj^ j^ijsj- ^l»<i jl (_£jbw ^j- <1 OjL_b i-pL Na* j Cl 

.Uj jli j jjii 4i jl*Xb (Na J Cl iL^C^wlaab*L-ibbl j5**^ j>* jbL5^ 
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4 jljL^*_ft j jjjj) j'j> ^L>al iSjj-1 OjU- !_b>yw ji -3 jb(j^ ‘t'T b 

^jb I L a— ji EC = f /fdsm ' j^ljli i > I 1 jjiljL ^jb I Jbli i ^l~s- \ ^ ^ x 

C ....«ib—>• .C— »l a-L-*l C— ii Aj jJt ^^1-aji —- ji ^>otl Cjry ■'—**Li i v b^l5*J— aji 6^ (^la > 1 

■ ( \ X - X J i~^r) J jb i b j jb-; (jLjj jb; j j (_jbAi S j& ijl^l-jl o jl—*- 4 i 
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.(1 ^A"l) ^l. 

. .i'.'..!^ i....i^i I oxi aj i Cl j Na* "il _v*jm 0 yy iS^t^y 

ly I <i OjL >■ LpL jlxL* yy** L*l t X . . k_j ~L (_5 yx5"* jlxi* lj jjj.1 oL5 ”jLjTj) 

L lj t x: ... » ^l_>- oxi <i ii£*U- (jjjJi <j *S"yoy j 

i^Juu .c—J u^y,^ "’T L 3 ■ ( yjy* u-U 1 a£" xiS^* 3 iwJ-i»- _)\-xoa 

jl c ■ .*< 1 _* (xjjxiu*- j ixx (J->) Ljlx’ yx*L>- 4-ij j * ^ 1~> '■ -* Cl li Na* <i <5**^yiip- 

X‘...< I xjL _ _ «fL y* ji \ « _ t • jl 1 _ r i— j jT Cl' L Na* cJiL *5""^ I L yljL i5 jW. I 

(\\-X JjXr) 

iJad^ ji _> (\ \ _ ^ JjX*-) a ij; tJjyt Aj j JLLT 

jL Aj ^L>- A*-j ^ ^Lp- Oly^ Aj j-^L JL* aS"*^L aj jS*"jl jljJ c4>Xj j} .XjI^ 

( \ ^ A A ) ^^ jij aS"" yy& jL* .XiL axil j (_5 _)J** Aj o j" - * - _ ' j A^" jl 

l*i j tji-a <)LL^ Li« ijjji Aj c—• jli* ax* j j j a*JUi» j olxA'xj (JLj y 3 j js^ j lit «j #jLil 

J^li (^jLxal jj ji aTC—^ 1 sxtj l5j>*“ aj (j^Uj 

JL f 0 j Li £ j L’^L^i L^j l jly ^ L o jL^ jr*** j ' -«xi" jJ y JjJ 
J-'pL aj ^jjj ^ISjl r'^-e\ AX»j jj j~j oLx* 1 <o j oLL>w 

j-°-»-" ^^>L»1 jLjiiyL j y cljj_jl_j-ij ^-<Lj .(\^ j iiS*j^") c—I »xi 

• ( \ S ^ Va,h j_jjL) c—- j! axi ^"jy j a*JUjj» j jjL -Luy iSjy** 
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^ l~* j » i . .*1 f^A Jai jl Jaj 1 j** qI>LT jjlli a a 

JajljJ< L A_-j li« jj Xlj-t jJ > Jj£l»^ ^L*! jJ aS"^U jl jl (JjL—; (jrr*^ b 

fXjl Oi' --*0^ J_jb 4 nAj!o-l£» mj4A. jp iSyy* 1 yy^r j y* 1 

*£Xjlj ^pljj 4jjS* j^jo ^jl jl iS>^S jJ^ {£jy* '^ 3 il v r^' iSyy* 1 » 

c .. x ^^-X 3^ I^jI (jjJ^>x 1*1 c~X j iXj jLio jLj 

J jX Aj ^ jlil* ^ l5jl jl JS jLj I Aj jjl?b-* ji xj y y 4p*u \ .Cmi/I j** ^ 

.X X jL Al*il^ (j£ /*X ({JjJU fl O ijtlcyC)} ^!U$ ^ls jl *J <*!■■*■*» cT*^ ”^JJ-3 aS**C~* l 

iS jj—*■ t ^ ^ jT aj t^XoTjir4 l5 1Tj^4j 

Ul Oa^UlX ^jT*J tSjJ-* ,PtP £y ^j^l^ jl OjlX 

^ iSjI^lt** l ^ -?-** £=* ^ <yj^L^ csi^y -P ts&yi olftfcxl ijl^> 

C-itf' lliX.**! ALwo j ^y I ji XJJ jXX*>- ,C—.*1 AXilX jl-T^ i xJ^j j JL-t j 

jUj -uijxifc*- .c-^1 y j.* j x^TjlTjl QsJ'y?* ^ <£jy+ J^J crij^^ ^ 

Aj C*wvL> X-a«j^» jh 4; j C.-I ^L—>- ^jj-i 4 j Xi>j j- 4 ji^ 4- J' (_/X £j~*m 

jaj Ijj .xiL <Xtfl^ jy** ^IfS^U- Ij X3jJcJ e> - (_^jlS*jl**» L X^-^* 

J J OA«1j j Xj 4flh*.4 iiS^lx ^ y*** 

jXj i> o y -~x -uljlTjL*» 0l_^ ^ xS^lx ^ jy* jl jl - ^ L ^*- ! 

* !^J y*» l^T j2> *£* O—I^j I Ij jX C—t5^o jj J ^Lfe<jl > wl5^O jf a jlfiZv' I XXiX-« 

. jxi L jc^zy* ojLii* (_^l>uyX’ yj j ^l5jl jxI^t c—c>lj>j XL j 

jlx^- Xl y^ jJ J ^Jjr 4 -^1jX t I^j jUj 4 jUJS*"J a^>w* 1*1 

^Lfc^ ^ ^l^JL* jl *x«iL j^A}y* iSyy** x C—* jIa* iSi? y*y y^ 

C-*jlX-« J laX 4j aS^C—-I ^jjl A^-\yo jl L Aj C-*jIa« 

^Va,b 4j^Li) ijli ^5^^ (Jjly aS^ x-i-L ^j x^- c.. X^ jj-i aj 

oI^SsXaj^ jl lSj^ ^ c-*jll* jj JXj i^tjJyty* oU^? 

—j Xj Ja^>w* ji Lfcd^-w A^ W- (jT jl ^ j^r^lj J ^ jj jp) Cw ^ I a X-i A-^ 

C-*jU* jlxJLe Cm*I j^wfl 3 j-*-k*«l .la"..? 2> J^-| C^l ji I tXllS*^* ijl J (_J 1 

t jjiLi) C—«l oXJ* J-^U- j^-^ 1 . la ’J ^U?1 AX^>j I jj jJ ^~ t j 2>yZ iSjy* 4* 

j} lj aL—S*" XljJCl L N3 * J^- jl t jLj WX>- Ul .(i^^j (J*'^ Aj xxi" al5vj ^rX^wAk-fc ^ ^ ^ Vb 
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LS'Xj J^y_f Ji (_jiW^ J~i, j*> (V.l j 1 ■•AAJ jtj LS-*^ X-*-" J=>J** 

ji ^l ^ .z.j ij* .(\ ^ ^Vt* i j_yl4) c—•! sx»! C—»o *j ’' '-X^a* j\ lj K* l$il 

^jjl^ ji jl-ii* 4 j lj Cl «£"^^jAi j (\^ A“\ ^~-> i j^X»l 

iS^y. ‘i-X £ (^j—"I i •{\ ^^ T i jy^^j j ^y ) n**“l s-ui uia ij?~ 

c. -4ji ijjLtj j j-> ^y^—t j~J t> NL^-I >jJ» ^M^Ljijj^ ji jjll j.y- 

li-c-L -uL y jy y ji tS'S*-*'^ . » X’ 1 i C—*1 oxi *j IjI 4—<»jj I./X ls*"* 1 J* 

^ a jj ,-C^X ^ J^>-l aL £~j ji 45 "$ c5 ^^"£d ^ K ~^yfy 

j ^ -L ■*> yj j l 4.. 5 ^y***\ i^jV^S’ji j |Vj li jl aj U'..^ L {£jj *5 4j C~»jL£* 

oLjfy 45" -A^4Zil 1 > jljjjl _j C_J aXi vi_>»j _) 4 a!Ul* (\ A ^ ^ ) jljliXfc 
^jJ j! k .J,:.:..* -i»TjlTj a_i» ‘jXLr* j-i 
tC— mI ^LjJj-* (_>jj^ jl oUl yM - \ - S aS^jj^jjL^JLu 

oLiiij-t*' I vl^c-L o 1 (jj-i a^>-Lw 1^j 

^%jl . C .-*l aJ-i s^la T - ^ l Aj L$^ji '*-•>*$' jl 

j wLi Lj 4.7 I j J Aj C.- » l ^ J Li^ aS^ tJl. ^ \ jl jP^>\ 0 -b 1 

C*3Laj /yj . J-iij 4jJl>|jj jlji (jjlaC^L j j^j ijC ->»j (jlj^- 

A^r®J ^1 j.5 .C—^1 axi j (\^AA) a£*^jI«> oj^3L 

A; jL j (_ $JJ** j^ 1 aS^C—w- 1 a-Li ^Ljl£^(3^aS^j .C—aXi ^p\^- ^l^Z3 ^JLj 

XjjI^ Pijj <■**....j■>.$** 4."_11 4jr Xjla-L-bL xJ y*j ^\jtV£' l^JjJL I jl .-i'-"■■■ fc X^ j 

upjj *^i ^ j'/ij-j j^ 4 !) j4^K\^AA) fjL, (\4Af= j lT ^ 

ceil H-O Xjijjl ^jli# aSj JlSlx>- L OiL^j L (_^jW»J ^3j 

j jXa li^laJ JL- \ X -K-L» ^>1 ij^-* (_^!owU; \ Ll 

y \jiJ (^_j3 J^Lw C..,. t . C j! a^lxiwl L aXJL> j ^»3j 

LjJjJL' I jLxL- LI o aj oXl_y^L Ja*>^ c-^p ^ *j lj J jJL- j ^IxnJ 

^^s T .... i lj 4S^ (_> J jJ* A; XX *jL* C...A-^g ^ Uj I j ^ XX*-1 J^Ju- Ll...t.^* C-sLaj ? O 

x x> -1 l xiU iXi-L AXiL oLT ur*^”" oL?j-j> j L^5^y _j 4j j 

. xiL ax-j!j Llp j ^1 jL- ^ I^S^j j aj (_> j jX aj xx» j LL 
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■\j_2jj >-I—JI sxi jUo! J I LfJ 1 Jj ML (_J j jjy Aj C^ajlia AS"” 15 j I j ^ jjl 

■iy" "^i f^ J- 5 ^ 1 Ijil I aS* C_ ■*! Alii j \ ^ ^ i ) j J j 1 >»j j j ~ - -j I 

O jl y^TjlTj jjy '‘‘Sj^'ji* J l>J y C—*-sj J* J* l?LtJ C~-l J*** 

ji Ij ^jpljj jLfcLS^jjj uJ jj (_^j .xi»L j ^ jl l>j jj* 

^lijl OjL j2> jl .0—1 a^jS* 4«j lia ^ I C-j Jaj Ij— j OjUl* jJm a>-j.} \j y 1^5 ^[>■ 

S J>- jl *C j'lLi _P“ j! ll fC o O o^lfl (■Jjy* Jsj I^-c5"j J>. ^ J y i 4 j ^jU. ^l*i 

j j— I jl 'yi jl^^SLlij I j d£j .Jo}j&’ oJ y jJ jl^ <_£^jj a5" 

L ^IS jl l>'^ O ji “C* ^ia> Aj A>*Oj ji oJ^7 (_> j^-Lu o^lfl 

jLfcLS^^ ^SaS- <S^y. ^ j4 jjJ J 0—1 j— I 0—13^ Aj ^7.!m) C—jUL 

■ C - J ' ij^y^ iS^JJ 3tJ* j' L>J^ ^ITt^ljj 

Jjli {JjyZ *£ 0—1 (L5 A r^’) iS^~J 0*jf <^*1 Ji) jl ^£0 

(jl j' ji ^j ij!^ j l>jj^ oLT aTLjj^JL* .jCjli 

Jjl$ ^j^“ l> jW^ I IjoLS^jjl jS^oiLai^l jjJ- ^lj jsLTd^j j! y& 4j 

slS^-ij! L aT x 5^ jljl^ j?-* j jp j j u>j^" j1-**a* j o £ j j j^j*r 

-la **>y Jj *(^ \ ^ \ t jl j ^ ^ ^ ^ Aj Sa> jij I jl 

aT C—il a-A-i «-i jl-5 J I J ^^^JLa-P Aj ^^Ijj l, -^ 1 jl_J^ ^ (jljjjLi^ 

j 2>_£!»* jl ^ j cL ^j> I Ij (_^jLj I ^IScjteLTjil ii^JL^-jjj j Ajl^ ^ 

oXlS^ al yS I ^ ^ \ t jlj\^*-ftI ^ ^ ^C—-l^b^SollS I 

oJj7 ^^tf *1 t \ T\ o'^r 4 ^ j-V Wjj^JU a 5"j L 1^ j (OjI 

j c^l j l yM JJmj jj ./jH jl y ijjN j L....-J aT d.AAJ loi^;aL> (j T, (jl xij CCp-a^I 

k jl^Ja r >cJ» (_^l^ A Ur • l *^-—•'I y *A>-lj j& Alj J^ ^jjl^jbj 

. l 3(*l^ i>^y, A3jJ-t- <jl_jlP Aj Jjj^15 aT^^j j»Ij ^I*u jl^LS - ' jl j j^i 

■^U-_cjlj^jl j|jjt* ^1 Ul 4C—-I ^aLTaj X& ji (JjJ yf'cs- jl y \y 
^w l^.l l^ .Lp S yt * AJ > .0—1 (_$!y 2>y^ Al-^J lij tS^jt d ^"jW U^i l-fAj 

^L^l ?l!j» .--Uaj (_jUjI i£jy* \j ®l j— 6 C—) j>^* j jl y 

^ ■ n , a> ) I-1 c1 (_^jLj I ^1^ aTCp—I (j^L j jloL* (_^jU- c-j I 4 

c5i y^} L ^*^ .-Cl—fc ^ lS-sL j j!jyi* (jjl>- jJ L j ^1 y jl ^-ci Ji-— 
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tS^y. LsiV^W - ^ ■ 4 ^—'IC1 j Na* jJoj jjjl+jjj j-1-j 1 jl Jj\j*s dS^U- j\ J 
( J^>»J <$* ^liol (_5 Lfc 4j y> -bL CJjli ji JwL« ■ 5 J“' I (_J* a j I J l' -* I ^jL;l 

j jj Jy j j jjJS") *— 1 J c..,. <* ** (^LfcajL^j .. v .., i »l> ^ 

>y* JS* 9 ** u*f^* j*J. c -r A - Ul (^tjj lsUaJjS' jl jU c>jj ajj^ 

i^£l*P Ul ®-^i J cl-.*.-' is^J' t^l^AjLw UaJ^S *aj ji *£ 

ji (^IajLu x^-j* .JjL^ J c.L U— > I y [b+jjS'^pJvu a£* ji 

jl j?ML c-iilp aSi* iifTl>- c-jT ji J. cJaip ajIi— 1 iUL* .(^ ^ A*\ <^U) i j **$~^i I 

J J-^ (\ ^ Aj .C-J a-Cir Aj Ijl \ \ - J* Jj-^ ji ij-£^* i J*-Up C-pL l$J I 

J JUijI j jlj-» ^Lrfljj jU a,:.^a ^bba_^* ^UajL j oLS^» jl ji aSTcl—. j o^^" a^ 

. Ju!a-C£r ^XjAaJp flLT Aj 

Jam 

j Ij <—■■« ft *« ^Jx* Aj ^S'\^ jji>w* ji ^jc—> J I t j-i»L jl cS^UcpH o IfTjA 

.ijj jlU Ci^a ■» <_'j>»-* oljl ( j F= jL jJ •—oil* j ^-.-.JfT aS^ 

ji .A..., *! 1 Xl y oXsS'^JsX^a $J**P jl ^ J-J-jf J 1 **!■■« ^ ** 

J^ai ^IjJijjjl «U?I \ ^ ^ 6 4 ^ C—l jlj>- ^-\jj L>^4~r*j -J^ji f « JjJf- 

Aj^-^J (_g^ 1 7 jI Jqj jl ijl y> ji l>- pH JLjIjil. J A; m M Aj ^ . JfT oL-S"^j 

jlji l^J^j jil jj IjC->J j c-^-I ^5 *"uijij ^ d ^i-^ *i *Jy J- 5 J 

aT ^ uij^AJ Ujj^ ^jj I Aj j j* ^ .J L> jjJ 1 Aj oLS^ C^ojli* .i jL*»^j *_S Ij J^Jj» tO ^SsJ 

.ijU ^ ^J--J i ^LLp ciTU j)T jlj^ ji Jj ML Jfljlj-t ji i$ j^Ji ^ij Aj C_J pij <iSL 

j .CL—*<l OjU' L * Lc ^ j *L— * j) I (^ML ^jla-« Aj Ijj jlftLS^ 

AL*^j, Jxlj-i L A-mJ li* ji ^ j —— * j! I jjj> ji I j> (^1^*|X| C^JLp*- j jj ^ j C- > jj I 

C^il j l_^ j ti yj ju .. dT C-ii L *-1 j L Ij Ifcaili i jjl*( \ \ - *P J j-^ ) ij*i jAj aJLj j A-aiaLo 

j (r) Jij •(^^AA < (T 'iiy) ■Jjli iyrj ^hj ^j ?jg> J-*^' j* 

oM^aj j if—*? l5^+^ jj-^ 1 L5^i J (\ ^ 6) Jjj j (\ ^ ^ X ) iob^ J> 
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oUL^^j-a^j J* H -f Jj-b^ 

|0^ juao ^J f aj f iSjf ur^^jj 0 M* 


J*^ 

CT7244-9-2-1-152-1, AC 165, CT6156-33-11-1-43 

P5598-1-1-3P-4MP 

gjt 

J*^ 

P3362-P3475, P3553, P3585, P3902 




bkJ Lj jJ 


The Prince, Temtergreen, Yatsecrop 37067 

>“ w 


Delica 

J-; jaC 

<*<j 

BH1146, Carazinho 

^L ; (xf 


Red Kidney, Black Turtle, Haricot 

j-r Cj! 

^Jn *■'«<« ‘W*-! 

Blackbutt, Swan 

y_ 

0 *-u- 

Cardinal, Waalt, Atlas - 66 

jU 


Coolabah, Carbeen, Camellia, West 


^V-U^ 

Luculuus . 


^L*»- 

Pukekohe, Langkeeper 

j^. 

^ L->- j 1_i 

Warigal, Sonora - 63, Scout 

o^- f-bS" 

„.1_>- .1_. 

<-• ^ ■ 

Kearney, Dayton 

>r 


Acacia 

y? ~>^y. 


^1 y \ o jl jjLj j-i. ,jj 1 jA ^LplJul 6 c iiu-L 4^*" C5*L>- ji ^i}y Jj^* 0 ) f ^ wlJiif' - \ 

. L.>- *| J I J ^ b-*>- ^ - Y \ yjm L**>- ‘W-J Y - A \ A-W A - \ ° 

^ Y) jljl£—*> j jJu j fc(\ ^ )^lb j :^> 






pAd jt 3 d 


0(3 T <b ^UbLr* igi$ . ^*JjT'(^b^> 


OiAi j j*c 3 


<J-*l jp aj ^^pIj j ijL^LS^ Ij aj L7..l*p u-iUS^ j i 

^vl j ol3I aj (^LfcAO^- ^Juu (Jl>- b . 0. ^1a-L^ ai>-I ^^ ^jL^o j 

*i u^L)j ijUL^"(jl^ii^lj L c—il (j^-»-* W- , -^"b ‘- 1 jr^is* J'j *yy ^jy“ J^ 3 

^y.y e)j“^ u^*i J ' 4 ' *' ^ jf *y tj>} jl ^ Lfcjli<» S" 0 ^ tji^ •‘■^■^ <iil J y£^y. 9 - L 'j 

-L—S"^ lj L« y*—^’ 4—Jjl old.J rfc i , " ji 4j|jl aJjj ^-P j aXj ^P aLS”* ,J IfilS” IJ 4 j 

^jplii j l^j iy aj (^l^j jL»-j j oU I <j aLS" l —-* jli* y 

ji aLSb^plij (jl»i^, — .jl^j *S""c—’I ^1 JiJC^iy j y£*U- ^jI - ai T yjj -C-i £y j \ji Jhj -U aLS" 
j oljT j-L-1 j aLS" J ^ji^j jl T oliL><a J J^lS" aLS” J Uo jS^jIS" 

^ ^ t ‘Ob^** J ( ' *t>*b>0 j'y J vi -^i J J_r OjS'kjfCSV.jL-j 

obi tA>hW 0 Jj Jju ^ ^cljj oLf yi 

L» j l&^jT ** l 53^*“ jULS” LS $Lij 

,c~rfl oi_j; alljS^^1 jL <_UaJ \ {J jls^jL. C-£>- Jj yJijj ^jS^Uv-j J ^-kK” i_jUxj! JjL- 


I. Coleman 







i»y-* jl 4^X (Jj jjljj ^ySbi*- jl I 4 J' a! oJa-i ^jL^I jij j pisjl 4 (> ji«L Jjy jj 

4 - .•■'. a V 9 tJ IJ J 0 ) J* lj y Ik J j-4 >— * ** I J J ' - ■ y 1 9 ' ^4 * O' 1$ 1 J1 45"" u. 7- *^ ,/* 

^LL ^*-y Ljj5 ^ l 5 ^ 4 *'" k - i y qj *IS"" ^ j_jjj -ii ^l^JL— &Jt&- ^Lii^l 4 j LLy I j j (ijJ^-Loj 

iJS" ( j~-_y _^iyj OJ I Ol_ r i»- C-«*> jT a£" O—*_4_jijy> LSl^OiO^jS" jl _yl_~«L<i 

ijjjl ^Ujl. o >I 4 a la* .* jj o^-p jl o-oS*"4 ^wL*j ol^i>* j uj^-p sx^« ol j~*?~ 

Jyl Ji pUjI jVl ^.J 5 'J J- 4 ■ O J- ijSo L.I t-Cle-li ^>U«9l 4dla'. j ^1 (_jly4 jy lJAj jlj ^y> 

t>; 1 ^~^'j yj^jj LS-^.j'jy jjjl Oi' jj-)^^ ^ LS^-> - J ' J <L ^ a - a 

^ls«* /y I j J .0-3 j5" jl^3 O—*1 jl y-4jl J ^y 4S^^^y y ^y> p jp^-A J j y> O J-i 4a J^c>- £ 4jJaO 

^ LI j' jl -i*j jjj oj 4. ala' . < £j!j plsjl l^j j OjJ yl jLo 4 -! ji iS^i-* ui^-^' £^~° 

ji jl»j ji }_y. 4jilaO ji aS**jIj j» jjjl j —-.. I .Jj-Ojj^ jr* ^^Jyj ^ -^i-*®*" 

j jUj.»i j Jj-Li o-lS"J-oi I J' Jo j ki^JLj>- ii5^U" jj I jj_j £j\y 

^Ujl ijLlkj-Lj 4_f O—jl (_5)Aall^y ^ J-C l f \£jL* jvl .Jo £ J -—' ^Jjjl jl 

o. . t . S ^ 4 j j ^rla ^ a 5^o jlj5 ^alj jJ ®_? 7 J ^ ^ j 


Ji O jl—4^ Jjl_y^ J 1 L 5 J^.j *4 ^r° ^ysLa^-l ^15 jl Jjl 

j jjl 4-; ^J{j-* iS :j .ji~ > ^‘ J j O'-l o P t_3^>l-»“^-J ■ Jj I ^ ijl_j 4Pjy> L Ja>-I_) 

t “. * K oji> j^U- jJ l»0-i-l« j5" jisloi ji jJ> _} 4jiiaO jj ^yLX Lj_jJ l -iZ- i iJ*'J j* 

j—09 4jLo lo .O—-I j_y41 j \j ^Uas 9-0 j_oJ«wi jl ^,-j Iosj *—j jIIk o-il^” 

.i jJ^^Amsacta tnoloneyi ^JL o_ L 5 U 4 jlj_y j jTj j-Li 4 i_ 5 Li Oo-L 

JI ^ 1* 4^iJb L-5^ 4j 4S^ -0-9 O U I j i J4 J-^ jj l-f9 -O I ^-^4 j I 45^ j I ^>%S“jJ 

ji jiW—*-’ JJ 'j LS^ 4 0'j4r ij'4>v a LS'L>W^rl o**J jci • J ~^" L y" 4 ^ ,_ (_s^: 

_j w U a3 jj ' ~ ‘o 7 ^^ 0 •■ 5 J^* l i_f° ®-*IjI 

jl yijj jjj Jj-^**-* Ij4 j i-C5”jl^ixS^y ols I jyl ^yl^y ji !j oLT”-i5sliS^l>- 
fyy-* j -' •'•’■■ -to j^jji !>4>*aLs' j jr^ J y*^s" j~a^ 

*-£C .—-I JJ_I o5b-i-0 J-03 Ji OI—-#- .(^f (J-dS (I>i->W|) 4j JOS' y_y»-j) JoS" J-»-^4 Ij ol J^~ 
1 4 ^- ji O-ajJtfj 4S^JJ Oj-4 Ujjj ^j J j4jl_yy* O-pL OS^-JUI ^S^JjjiLi 0-^1 

4 jJJaO ji jj jjj o_ii" ^Uy jl >Jf ^j -OjL -Usl^yj jlyOI ^y- 4 j 9 LS"j c—» l Jy _y* 
oOi dSLiai- J-dj ^ aTJ i^y yi> Ij u^LT aS'o—I jy_I o-i-u _f j J^L- 
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r*^"Ojjye -(\ ^V& t'' *d5oy_jj) iJjjjye j y.jyT ji ^yb.« —-■> 

J T ’y* ji) o—*1 yi’lo yj jj ^y-ljj oN_j**>»j> yJy sxaSTijo— jl *45*U- 

•(\*tAr 

^IajwU j^ jL ^j jI y *w—tfli^ j L j L ^>-!jl ^^y*^ ^ jl ^k+&\ 

j ^j*)} jh? ^3L®j d jj^ j-5 J \j "j 4-uo l^il o-ui 4 j lj Aj!^ ^-Gljj jj-£L 

L>> J^Lf* a^ U~ *» 1 ^y*ry> ^*^ 3 jl OilJ c—-I <_jjJJa^ jl J>- Jajl ^y> j*s> 

Cr* d j^ J- * * 5 ^ a At ,*-» j j a L C—alj y a •X+S' ^ A V f L*) xS^a 

jl ijT^ LS^ - ^ J <jr^JjiJ ,J* J*-* J 2 ^I Oil (V-l J^) ^ 

^L^La ji <u£" ^yylS^c^jjlsj j j <-^T jj l5 5 ^i>-^ jjj o jf^ j\Ji oscochyta 

Oy-i^y> *Aj JJLT 0^—^ j 

3j--4— j C-4-^ L Cj^wU (Ji^ 3 jl i^ljj d ^" 

^L-i j j>^ j L - -^‘ > *» I ^i iia->i-a a-AJj ^Jylyp ^ J 

j^*-^ Ojly" .C—-I ja^>i-a a-iJjj aUJ j J^l jp L jUja* j-j xJio Cj I J ^ 

AI5 Jz jls^ Aj O ii ' ^y. ,?vjt" J C—tlS^^yj, jlj _y^*-> j*h J ^P'lj j 5 LS^ ^ j jJ j>!3 

^jjjjJ L I aS^ j L^ ^Jg 1 c—-I fj^ ijr^T j- 5 *(\^v ^ yjj^) 3 x*> 

j -> PFD y ilifl Aip* a->J j' Jj-L>- 

wl^C-L AJw j C—ib y iJb-« jl^lP Aj L C—! Al^ ijj^j a j j ^ J jl? j ^x>}j 

J-a3 jo OUT j£i. j -Cil*^ ^Slj«jjj jLo* j jjls aT i_y ^ yaT ol y±- o_»^ 
0^* ^j (;> je ui^ c :? j^ja ij-jj y.' W •(\^ < W ^y^yj) -vky 

L»oil^j 0_JJfc J JjU^> oil ol J jX jUir a_y)L J ^ylo jl 0—1 

•■ 5 ^ , y > yC—J ,_^o>T) 
oliT <o (ysfyj eUJ* —*031*0 

^li jl Aj Q ...... , j y^j jjU; L -^y jO j»ij (ji^^y 1> Oj j~0 Aj OU I Aj ^t-lj j aLS"O-J>jli« 

0**jLl« _) *4) (Joi Jj Aj o^jlo 4_Ajyo AjL— aT oil li^j L A^^-ljji ji ^Sj j 


1. Bunting 

3. de Wit 

5. Letourneau 


2. Brennan 
4. Saxena 





Xij Aj ^^pIj j .f.iVlj 


TdA 

jl ,_SjL —> j jj £^>T ./X f+* j' i/i '^—'' f*4j^_ J- 3 * j4 tSjj-X 

Oj* - ^ ^jlj 1 A; ojT jl (_£ S m ^ '* "’"- **^ *** o^*l a) 1 o. l Ii *£ ^p J\y* 

^jplii (_£Lfc^Ua) ji .XiL Alili 3a~>w* J* 05 I 4j jS*^ 1 *^ jf I 

ijLL xj j *Xjmj o -up jj>i^w« aL*^- j! ^jI3p j^<?bp sj+ ^ S*y-j j L^-i j ^!nj j*3 

xJlj7^ a> 0-3 i Ul ,o-4 jljl_^>xi>L5^^L* j (>MV jl_px*L5^ 

j! iS J^r^ *i iS^y <_lj^ C-*jU* ^1 j j jULS" ^r-^r! 4 ^ -XlT IJ ^*lj j oMj-a*w# 

^iSjljS'*+* j^-031 ol j^>- a Q-°jU» . 4 Jjl^ oj I oljJL*- 

/ U V 

O^ ^1 otjJ^^-J jl j—• j3 *(\ ^ A A iC-j^-l) ^XjaJLJ? j j^l—J t 

^jliU aLS""3^ ^ j;!* j~*~ 4 l]^* jl^p 4j *$J*<&J>jjj j^b olj^l 3^ljc53i 

4x5"*-Lij tOlT^* aj Jjj ^-L^* aLS""vi£j jl a 5^^lo j~*~ aj c*»J <_£ J~*~* x*p j** V 4j3jJ 

Ul .0-^1 ^ jliU o LT j^L ^1*1^ jl j^*iU Xi j OP j** i£XS *£ $ y* jj-n^j Cjt^ 0^1 

aLf” \£'yji AjI^-j -5 Aj aLT jl o jOi"* Aj 3*7 jl a ~ 3l * J OP j** ^yLfclS"' ^1 0^1 ^^ 4-0 

0 xjJ5*3jA^w* ^j>-j aS"*x*iL 0 j~^" ^jI3p Q mA o\y£" 01 oj 

ol * jrOi -*-* 5 ■(^ ^ A^ t O ^>l) O-i oA j 3x7 slj ^-w y oLS^ j3 ^ L*^ > b ^53 j3 
a 5^tjUu jljlP .XiL (jj3 O ^Jh oJjjliJ o-Ow Xj I^5 dL^*"C-«jl3» 

l5j' 3» j'y ^y^> j. cr^ f s>* j ^ 

•(\ A ^A J (r) 3 jr"^) A; Ij oli 1 ^1 J5il (_^lfcj^Jj aS*^ 

^J>- y Ij ^IfcAjj^l; ^l5jl 4031 jl ^L-l ji 4$* 0^1 i£ ^y-ljlCj 

oil jLi>-I jO ^lip ^L« a 5^L j dS^>o oliT ^j_^« ^.,.i.i l^> ^1 

jXlj OpL xilj7^ pr ’"'—' 5 jjJ 4jl^- jXLj ijh'W col 

jLjl o oS^x.7,.«jh Ifcjli^-L- ^1 (_^ljl^ iw3pl ijtli* jlfcLf'.^j^ oiil ^.<3 *j 

jl ^jJLj ^jl^jL*> J^l^ptl Xj jp^ Aj Ul AliS^^ ll jl^L*! j^lAjtl>»L*l}) 

oaU _>i o'jI * 1 »^- jl (_jji xiL y.y *i 01 

iij-Li ^ U ....^ j-^j-i j J (. 5 -AjXi ^jUxil y}jkj' 3 •-'—^jj* -^y L—j 

• ijlj ^yrJ u^i iSj^y**^ 1 ^' 

lj-Lw j C...4.5'' ^Li Xi5^yP oili^l j^ijr* °^" <—J-5 olil ‘S' jjk-^v* (jLfcjljw 


I. /Vitixenosis 
3. Lumbers 


2. Antibiosis 

4. Xeromorphic structures 




TM *x‘j jr* J-'j* J *t uf'jj OUUf (►aJIjj J-»» 

O'j—'! 4*JUa-» ^1^1—» .XaL^j-a a\-—^-*1? j tjIji ^ LaV oL-5 *y CoXl ^,-^jua ^Ja.*.~ 

^ .«.^ j . / ■ > ) ^ls*” aySsi» w _j i‘ . . ,fly ^ xjij ^ j La t .* i j <r l^aJu 

£$a lj Uoi Xljj^^A ^j^Ia- £_J* jJ^ Ij »-*--> jj-^XA JJJ ijlj O .a A 1 ^ ui' ‘(- Li 

•(^ ^A^ jji-i^j I? yj Uoi ^1 Joy ^aLs”j^I^-a j jij JUil ji ^1 jCj j x£” 

Lj jj j ij^LL i*~^* biJ^ y b ji ia x£a fyS^^ ^ 0 ~*l jjjl jL j«A oLT {SyJ )jl Jti» 

ijlj ^XJ) Ojl— a- (<s -i*jj ja *Vji * oIjXa- .Xaa^ £A->" Vi ji b 

ja 4 ao j-j i^jIJjL# a5" X -.S" O^^Ja lj 4 a*jjj <i X L jljjjLiS"* (jJ IjjLj IXljlw^^A 

X'jJp^jA O-Jlajj ojlo j (_5jly *; 4 jXjj £jljA tl^yUIi"ja jjLlo^x .xt«j ysl *PjjA 

-ajla ajA-j jjA ja 4.... X* XJO»/vgu.s ^jAx»A-y jL j-» -5 •V®X—i oila j; a 5"yl»LS~<A»xj ja j 
^ »■>■ LjjI £jljA <j oy^A- ytj i«AvX ja j Xii"^* C-ilalj 4s>Jji ^IaJ jljjjLLS "^•* >fu , niLolx 
L r J ‘^~oxl A> lj Jj^aaia jj_I *Jla a j&Lp ‘,jilj (jlaxljar y OiiJ^ J Jj ls* f 
ja «TxiL (^Ujl ^>Lf I x'ly^ ji' <| ^yMi pVv ^ J <^bxV Jj 3 j ii$L -x&a^ 
jjjl .x*x ^i-JL |».*> Lj^J lj <x s^Ja- t x-iL oila (_5 jijS”M^-v jf^_y 

jf Ja xil j?tc~ aI ®A»jji j Vi jX-S*" jL_j jjiJL V>*■ Lj! c— lS"" j 45 ”Lj y^S j a ^33 

• XaL 

jajJx—«LA jj j x^ili cila olil j; (jlsxljlajlj oljll -OjaU «L?”j 

^jiiA^A ^lajlj 3 ja (jljla -Xj jl—L ^j oUI o^j^A ^jl jIp <j aj^ 

ji XjuLwo j^aj 4Xjla cj I ol j— a- ji (jV* j CO o! J>\ ‘S’ JOt a ja- i^l ■£y l$Jj 

OlIjfl 3 jLA-jl^-1 J IjkjJ^jl jjljJ ja 0 J-«A" jl oJaUa- lj |_j_^j^A«J *J \j Olj^A- li5^A«J 

i^jii*; OajUa xljla ja ajA- (j\ ■£j>, ja &(jlVi ^j' •(^ cjj 33 %) j^.a lJ Xa ^L ^. a 
J jl ja^ ^jS" j AX iX^A- i i!>S 4i IjJ I O.-jL.a- L*l Xijla fif i^IVIa- ^ j eX^A jl jax5^j oljJiA- 
jLio JUil lj (_j jjA 4i*il OajUa ‘iS'jy (_jl»jlj j l» ja .(^ ^ < o~a ..nl) o-»I j i.. ™ ; Gy y 

i-Aj ^* O i j ^ ri a Jja I^IajIx* 1>.I) Lri'j*' ji ^3 'j 9 - J s v"^ 

_|Xj3 J J jAJ OP j*» xill J JA i J^J jl *S”(.S jjA OajUa ( _jij;Ijjt .(XljXl 

XVL IjIa j xJu jLj l*jlj jjjl XOa 4a"jT Ji\i ^aI5o oljJI ,_y_l Ul tXaa^yA ^iairij 

j_» j jLi a j-A-j oiiAw> olj-JI .(^ A ^ t ^ 'y ja-) xVL <Vla isLr jl GS~y i_>L«a L j 
x_l_ Ixxl .aj-JS"" l j—* j" (jjLw Jo j ^lxiA«J oIaJUsa jl «aUxl L jlj^jjA Ij ^S~y Ojl ja- jt 


1. .Jones 





Xij Aj J^ljj 


Yf« 


bAj j Jj ‘S' Jji’ jJ> l$J I (^bjb ^ J -Ajjb jl r a£* ^y ji I jJ> _) d^j; L*b!>b*-l 

i$\j -; V- \ » Abb—* j-l j -i \OjI Jabj— Jo d£j jl JjL .ij— Jj-pJ lo-J— OZ t C j 

ls _^j .j £ ajUol bub *— Jabj— jj jt jjo _j jbjlj (jl £y (jbi .y—yo 

Ji bAjli b^Ap ylili jlji* J jl-iS”^ jb t Oljb- y iS~ a US' ,^»aLiO>iJj oLbo jl jSlo 

j'jS j* 4^b4^* ^i*—^ 4jJ ^lijl.o-l jl J>-b ji <0 j j, 

Ako J* 3 i£3j ji b ij>~ i.sW'b'j’ ^ d- “—; i jlj>-b^lp o! jL>- iS^ji * jl; jj» 

'^S'y Ij ‘S' -Ajjb ij>-j j^Sbjl i>4*^Ip f^jl jjl ji lj<j toyl-iS^y* dSj,; l; b^Ap ^bj 

(_5jj bb^Ap yj a£" ijb Jbb 4j -*-*b* { ~^ J . j' 1 ojy> (ji^ AjU—!o .oil* Abb 

y .. l .; d— p%j l 5^) -Ajj&i y^plS^lj abS""o^fcdJli i j^L« p j ^yy\S" y— ys j ■AbT'y jl-jl a> Lw l^"jj 

.(^r^ 

l p* p'+r *; iji' 

j OZ—fc b(_£jb— J obi y — j jiL j~> J aAjjbjl; Ol y I A>ljli ‘S' uf »LS’” L j i — jil y 

• iyS^ u* jy 3 j—w ti-Uj J-b j j o-^j j j-p b I 

uty*- ubjj^> &\S£ c-u<l 4do«l jlfeLS" c~«_jIao (jb^—jl ‘S’i^ijib 

uJj_j (_jjLj j oL«S"y jbLS^.jjb^ oil JisdJjj j -Lij op y* yLftlS" d-pL j c—j os I 

p- 

(iA*jjU ouryji _j*x* j c—-j 1^)1 j tSWj^ ^ i^yo yu ^b• jj aS' -oS^ 

^l_y L aJ"^ jlSvb Aj tXjb jljl j^JkiSy j_jAL» jjjl_y I ol-fy yjl jl 


oJj! . 


J£jb}^ I UP jljlf* Aj | j aLS*" b fc C-JLU L J - V ^ ■ 

,-^jb A-bjbjlj olyl j 

jb-j (_jbolaJp jj -IjjjU aJ" 0 --<l (jj I obl Aj O^jUj" ,,—.-il^° U^jb aj 
^ jlbp y^jj^ ‘S' O-jjI yA ^3*~* A^bo jl .Aj^b a US'^1 y ^^bj| O Jb I^j lo j OjtL y y“ 

o—jI (_sjLj_j j I u .o* Ijbb S a^Joo ^Lijl ijb—* jlyp aj .-UP^^-a jl—^1 ts^y. jblb^ 

‘•iS'y->- jSi i ^jlj!^>*pb£" y}y ji ab^HCN .djjb i ♦>■ (_jba-b- (HCN) d^-jb^jj-up 

ty^j jl Ij jl HCN Ajj IjL AS’ n^bji ^bjl i_i j-a* tj^y ■-'-^yj" obb>- jl £ j 

a OP yA%i. lidj yS^jf obS^ ^yKyj ^Ja^ j J A^ljbb'^^-i ^lijl jJ .iy yj jl b j jjLj^«- 

bl .ly y*/ jl joS'o- y b jl _y Ij j 1 a OP J -bb y* a-*P jl jb- ^jj jiHCN 

•o-l ?«i-j" fbijl jl _joT jljTj ^ybp-j bS'y- ^I^j ji Ijb-b”y.jb ^lijl (jSbijbjl Ojb 
l> ^ J jbaj tJjjb ^-«ab- ols I ^j ^^ ■ j~ 3 ~b j lj ^jp— t y>-jj t, ^-^p^j 

i^lyOj y^Jf ji_\ tS "(_yjji j ao jl .ij'ai jbbljj iJ i- jj L‘ aS'('B/) Bacillus ihuringiensis 


aJ- '-bb J'b® J ‘“'^l *i u^^jj f*ji- J*^jljj J^ai 


ym 


jJj ji jl JJ jb a Jj jb jl; j I 0-3’ Oalj-l>- j>_ 1 _ ~> J‘iji- !u . 3 j \j lS^“ ^ 

AS”O—bI ^LBjIjb y— * jlj>j> ^Ijlt- Aj U-J IfcB jl .-Cle-Of ti^-Oj 

J;U j£o olsT <£\j> aT^L f jl j .AOS'A*1 p f_yw 1*1 aS'XjLj aj -^1 y ls* i 

pij Jais ,_y3j *(\ ^ ^ A <• jljtSA* j j j-J) -Ij j_Svj a^$j jl jit- *J O— J ajlio.1 

a I—S'; 1 O** jlib aS' 0-3 I jl ^ 1^*0 j*j 4 Jj»^j o 0-15^ j ^la*- j 3 ^ jLb ^yplj j 

Jj ^jli* ^-1 Ijj pjj Jj\ aS' Ul .3 ji^ JjOw" Cs-b" J^-b Aj XloJ J* A*li Ij j 

3 j^i- 5 3* i u“' lu -*~ ^ jl jl aS ^i jl* 0 ,.. ? . S 'jlj* j_5'i( AjM ji J oXS” Ijj £-jlj» 

Jy I O-^jlib JOljO aT 0*3 I -Aj ^ I ^ - -i j---> Vw“ t -AP— 3 b 0*3 I j'-Jj-B ^S"* a-lb V^Jj L> J 

jl ajlib** i LATjji^ .^alSjl jl A^.^J»lisJJb .jjb t a~Lp ^ISjI 

~U .*1 ^JJj|«A>. ^li jl ^\ jl -Aj L jlj jjLtS^.bl—*'! a-Li l^j ! ^jl j J jd^^T^""• J 

o ° o 0 ^*J^) J*S'l$t 4j ^ jLl* <1jU 1 Jj Jj Ij . A‘-i^ o CJlS^^j J 

jl jlP Aj Ij flLT J C^Jjll ja jJaj oLS^J it j-* 3 *i 

oLS" l>IjJ L>^^iJ olj-U* o jjb J AI-il^ J ll—J ^ l^jdalp j^ i-ALA^^i or Ul5" 

^Ij^ Aj C—J J olil jl C5^^ij ^1-^ j*}j{ aJl^» ^jl .-Ujlj 

^l>jl^-Lw j oU5 "y i>\j* c5^^j oIj-^-a 1$j! j^ aS^^.^ jl^ ^ 

Jj ^jjl fl jiJ ^ J aJj ,^ -Ajjl ji ^*Alf -Lij aT \a ytS* ^ AIj 

Ij JwchP -Oj ^$ljl^ tjljl^-rfk* j jj««J) aJ>LiL* y~* A,. t .* A g> jL*LS^ 

Jwjb j-i j j y^y* ji *£ ^UjIa^L- j oLT/ aj Ij oij-b* 

j lia r . ? I j -^’Ijj ^l*Aj j~~zi *(fj^frT [{dp*>ij)i ^ \ \ \ A t jjljl) 

jjJ I ^laJ Aj -Ol-il ALib t£^Sji J* 3 jd'j' ^ AJl jIjX* ^Jj^ 

L JU- ^jJ I L . Jl-^Ij ^_jL>i _L»j^ o jUl O j^ 0 Aj aT o\Sj\ 1^-jjKJ LlJ?U^- ^I^j 0^5 I Aj C—«jli* 

.■Xj^^A o^b“ *»l Uj_^I j^ j>*jI -lJ jj (_>I^j A’j*..^ CjVS j (jljb aT £jy* c£L*Ajb 

JL*L^ j?>jT c^-Lj uiliiw# jjUxj Iy ^ Ij j^j^^" J XJL^J^g* }j Ij j3>jI Ujjlj 

^lijl .^jb jlSbj^j j^ljj j^ o-Cjbjli jj£aI L’ ^ j^j^ ^UAjb j jl«xj» 

jiL; L ^*>^ jl*Aij» -AJa^U.T.>^l lijil j^ 0^^^ Aj A^_& jl aS ^j j*m 

.-Ajjb 

AiJUa^ -2 jj-* ^fcLS^|^l^A3LC/N C. ..,' jl a^LaJL-il li 0^3 I ^1 ji j^j^* j' y* Aj flLS^C—Jjiloa 

I j^J j iu—-I oli I L>l ji \Sj~¥, j^jr* 9 ^ y*£ jl-^ jwl A>- J& .C—-I A3^T jlj3 ^jL jjl J 


*• ,ybj C^ 1 ^ 1 


r?Y 


jl^—* ^Ijil jajljj jJ . P .,.*1 S~>. -‘-^ i_3 ^-Aa J ■—J j>- 03 T aS'^IaoTjlJ jI-Ua 
^J jil (jUaJjS "ji C/N c .....' t-Lto £j y y j y y^ljl ji -J jUiil a S'y- .j>£ 

j J aS"_A» j\JLi o } JLji AjjllaA d£j .oil jj-Aaaa i lS~ U~ j j J y~j a 5"1 jia.><.A j j s j; j Aj t JjL ^a 
i ^j S '*, L> » v .yy ^^ aIS 'j C/N ^.^j^sl i— ■ S ’L y y* x~—S ' I y~ ^^Ijjl a^ j■ A a . " .~ j^I^ 4 

^ j jl t»lj]' j j Jj-y a_3 j-a* .(^^A ' Jol y 3 ' 3 £ ) aO—"I 9J-i >_j e.i - T.-j -wA 03 I ol jZ-p- 

jiajj ^a Oj^yy $ y ■ — i j’ & a a jli* jl^.*p aj .-A&i^jAA ^jaij^ yy y*^\~S' yy ij ® j^"*" 

!j d^~jj^ L -** jj £'i r j j yyS~ lIa-Lj^J j^Jl 3— 4 j'j jjj y-j ^c-lsj 

jl.j. g —* .ijlj i J ^ l $y Cxr^ y?3 -(\^^V 3j*2 

3 _P J tA'j*' t5ji' J ^j- 4 lS'o* j-> Ojj yy Oj~oa L < J d_Ajs__-< iS^y -aj_jJ^ST 

aS”>^—' Oi' LS i^"'" fj^LS'o* (j-^lj j>~r> £rr‘ i J J " ^ -(^^ V ‘^J^) 

<i_y U 1 ^j^J_jj\lA 3 I _JA cJaip j-Lijjjj li-jf-L OjJj-^' 3 j£" aJ ^rflA jl .jjli Oij 3 jZ~* yi y jljsl 
t^3i oXlfijJj^A j j~A~f- <z£j 1 —-ie-l OjJj^ A^-1 oJ-i ajIj) a_as y jj 
Ij jl y£j~t' (^Iaai,^_j olj-^" - OjL«?- N_ja^*a jJ_ji—jj li—aI jLLxj 

3 ji y\ <yj JJi * L y > o^j (A ^ ^ V) yjy^ b~>y ay—S' a*!Uia vi^j yy}^ 

a J. A - A3JLmS' ^\S A_a** ■ ■ . ^ . i I^ka ol y l ,3-^ A, APj^a ^aL«Aa L»l Ca 1 a j ^ fc ^ ^BiI^JLiLajT 

jl»L_S^ Oajli—• ij—i * j l oWUs_a ^aL^a .Jj l ^a. : “S ^ aJa y l 3 

aP lj 1 w3 i^}j^ jcjL*-^ j ^jl-l5^^ jhJ L” ji o-^ ol4 j 

(jlj-> jly,j_* y j*" ■ j >"./j- 4 *i 'j iSl 4 ^j>“ a^WUsa i(oi aIjsa ^_j; J-^i 

ota ^ ■^ >^ ■1 ^ 1 J* ^gW n . J? J 

jj L j L L^jji_*.jj j oUl <j &LnS^c.. <x>j\^y {£^ ^ ■ 1 

00 -t (Populus deltoides) Ji lS^W-= 4 Jli* jl j^s- 4 j . 

aU jS" _)\y i)j*j l Jj ja j tijiA l 5 J a!a Is ' L 3 9 ^l J jl_^s j jl j** ji o^-La 

j ji y j** j-2 j i o ji-AA- j ii$j j JaU- .a.. » .»- ^ - .(a ^ x t jiji^Aji _j y>y ) 

_j yy jj Ia i, y^ t 'y y^~ ^ 3 s ^” 3-Sj y j jl jl>yL j y \ (_s-L>- Ij y \ ^ i y 2 y yuS~ 

Hjy y ji -iy jl —>i _^j 3 a £ aUL ji jjl a S' ^jj ji j& y a li d^j 

jUL j j jlr*^ ^ ■ A' . T aa l a 1 jj o \y y y~> l_^l jUL J ol y l AO jl 3 AOS l o jS>~ 4 (^ jl-^ 

9 j—>~ jl SS" l^l aOa ol—S"*jl 9 j3*>- Aj ajc y^\y I A; d^L*A^«A d$j j atjjl jl^■ 1 . 1 “ 1 .a! 


1. Coviella 


2. Trumble 



• Jjj x? j a<lil *j ybj f*jh* J-“* 

ijt—tj Jy.3^ oW^~ y.3 J ^.j^’ -^-jW J a—I sj r^, Oj 1 J^y^ *yy~ J- 5 lJ '' 

t/’-Vj* 3 fy** J* ‘,^Mi ^ j J ■'a--' ajT 

aj lyt>ns *i ^A>aia aJj! *3 ^"^y ja ^y. -ajAa^A ^jjljii tajaO 4j Ij Lj ^ 

rj l$ijU ^ v - .- > -' -kJy jl ^ ^p-^- LjjJ j' oj^ l»j~ ■• J * 3 is" yjr-i'j 

f_?-;j'ij-* £jL-* f 3^ 3 *^ij y.£ ts^olja.* y ' 3 3 y j' NLj>- 1 a-^a^ 

jj L" c^j .(x o o o t jlj^-jk j Jjtf-L— I) c—l Fusarium sofani F. sp. phaseoli ^ j_* 

J 3 j liV^-" j ^ lpj^jL*’ j J “*"i5* ■v^ 1, i>y, oi' y ^^y 'Sjy, 

w-*Lj i_-J_ y JJ_a_i J uala (jijij-il Ij 4_L_, A; (J A r A>J 4 a ^alTAU-y 

S jljl^A»J> J 0) ‘“'JO^jA 3 OjdlL ^Ij^jb—I 4j C—"jlliA 

^ - ■-;-* 1 4j 4^" aj j-S^jl jj *-ijj jJ" (jjljiaj’Lj »_p>* a j y ^jf-lj j (jL»4j j?" jl t> -(T " 1 4 

l> jrj ^ a-»jla» lS^j jl lj «LS"aU- JajJ j3» ji _> aj j^j* ojL^- jjl4i j 

^^SvJ j34^- jfT ja j j jjI .j ojLil ^^^j j^Mj_j jj 4j 4i*>- jl jl aS** ajlea-i l j j. S ^ 

a _i £_j|j _ja j L ^....-w j o_j iJa-iS'C Lycopersicon peruvianum ) 

(jl*ajL« j4j d-4_jLj» j ajjL*-6 j <3S" ^^L^LfcLoaji jj ^jj I;4jLi_j .a^ j a . " . ’ .* 

ja Ojlj>- aj c_»jUa (jljjj ij-s^l Jl*i14-j j jij-i Oji ja Ai;j ^ 

jlii aj o o o 3^ ^y y}j 3 ^ ^(jxpAjj) C—*il o^Li ^3^-j jt*o-^ jl ^^S^a (jl»Aij 

L_xba^» ^Lu>u“ Jaj I j3* ja ( jij Ia j I ^i>wl coU I aj jl^L^ jLaa aaIUia ja a-A 

.~LaL djaila ijalj j 

aj a^j Cjjilj j ja9j*-a ja oLS^^aa^Sjl^3 jl jj-j aT" a^^lail A; jljj^ lj «LS~c-ajUa 
j I-® jTj 1 ^$16 *‘ 1 ja aS^ aj— jI oJl>- ^1 

jl jLi »lSot juta^ sj^l $yyy ^ ^ l —'Oil (_5 jIS*jLa joii jl aUAjlaA i^LaJI c «. ja aI .ajsi^ 
J jU ^lia ijl»aj-»lj jjJ aj aT^IS ob JU jy ja j ajO aiAo _^j l^JaJ ^1^ ja ^lia aj_lji 
U ajL oLO" aT c . i j I ^1 ^jlail ^Isa ^Iaaij y .ajL JsLj jl l ja a jyy ^IaaIj y cc——J 

aOTj>-»ji t — .a IjJI .aaS^J -.?■£ Ij cajl—^- ^jjIaaA (>—aOa ja y Jy 

c—jI jl*LTpVj ((ja_fcjaj") jljj ^L—Oj ^I^aLj L j oLS"J»- la ja ^L*—! ^I^aLj aSs ., ^:— —j 
j eajj i _ s —ii*j aj c-«jLL> (jUJI ja ^^j c—-I ^A ‘ jl j^»a j j jr«J) 

pS-j Jajljj —M- 5 aj c-ajIaa ja l^.V.S *y yi I • aOI j AaOla iyyj 'i a. a . a i j5li aj sajj^j- 


I. Vercmis 


2. Roberts 




J-ij la,.,-** <i ~’<\j 


TFT 


.-Li L ^0 f Jj\ J vl^j 1 -U-*l -U-^l i^Jllll^L* LkW J L '^C, -I 

L**S*y 4 Jj yi^a jL*-j 0 1 4; AI—;lj oIm 5^ J -U-tfi Ij a£** LfcLjT\( ^ ^ \ 4^ ^liSTy^Li) 

y-j 1j^jL*-_j Jw*I^p ^>"y o-*jUU £*pL jL««j ^jj'i j jciS'^a yjy »-u^ j. 


Jl—^-li 4__; lj<_£^L*-wJ ^L-flljP $ jAi jl pj\j* 4$t* ^^A IftAjjjj jwLtAI-w Aj y>«l» J 

oL y ^^ j ki^j y .. *L>- -L-^l .^j^-Li)IT i L5" ^ I Ja^ljj y j oj-i ^kL5"" ^l&oiL 
Lflll Iy*J j jl-u.—^L j^Ai j 3 3yif ^LftcJjjljjL c^j I j^j^iS y-^l 

,*LSLwfc y —j I -L—J lJ j~a*# .XlS^j! j>»JbL£* CjU ' jl I j aLS" a£" -Cj5^^ja 

ifljLi! LfcA; jjj <J<-LiAI—> A; A^XfTyo .il>*j I Oly I jjjl AjLL® jL*w I[y 1 si5^L>- 

iaj 1 yi {jlftLS^ j j jL j 4j d^jy^ 1 -U-J .(^ \ \ ^ <.yjp? j$ \ ° - \ 

ja> y (^pL Ifij jA 4 ?Vj Jjy ^-L j MjI ^ 

aS*" c~J «-l£ .( \ ^ \ T ^ ^c5 ji) ~^~^'is a -b *-Li ^S^wLjLj y ly I j ©L^" aS^" 

J,. ^1 ^ y.*^ 4j£ ^5vj3«0|“ J-^ J ^w°J*N— : —>“ ot —j W A^ |»^jl jJJ j^I>-L*«I^4 C*JIa 5 
^vL-J i_^l5 jp- ^j oLT ^gl^,.*. 1 if* I j ^ya *j yi-Jl y~*£ -Uji^ vi^y*^i I 

^Ull d^pL -Ul y 4^ •XS'^gO ^ ^ia’i.) Ll..* * i 4j |j o[S l>- -i~--1 j I -\JL* J jL 

j-j I ywjL>- J^l L a! jaA yLlI .(^ \W tkiS*jl*«L) 2 y» jL»-j j CjU l Aj C-^>jIao 

j j 3 ^jy>* ®L^"*(^ CdS^jl^L) ijlj) yj I y^j jy ^LoJl 

j ^y.jyyjf) Jjli je ijpjj, Oi' J j -Kls-“ ot'’^*-"' -My 

k lsjj- 1 t_yj-s »y Cr*£J'j M-j sC -*"' aJ t^ £_?y>” i>J ‘<J^>- Oi' ^ -(% A AY* t j'jlSL^> 

iiiyjirfLj) si ljj_jjL>-_j lj c....aL-^ t ( j , T"j^*' 1 -L-*! 

i J z ‘^s A jy"^y" y^ 7 lsj'-^ jj>. y ,i ^p tsM—'jy, 

.(^^^A tjlj^-^ J cjIjjL") 

1 1 1 - y jj ^ iS 1 t * ■ a^t a a 

^Juj>- j i j\ &XtjZt^ c-^jUu ^iiii Lij-ii <j -Uiaj-i c^-L^ ^juyy .$^^ jx* 

i_rri j l j-j Ij j *i '«--* J^o (jLall j j « y*^ ^^£ajLil (Jj jL iLTj^j A; jl_jj 

jj ^Liii c*»_)U_* jj a^j c ^yy*y) > '~-«“i j ^*"' 

^*[s vjUi^. (jL^yy.j jai -i^yj j y-tf ®Lf ‘if^y ^6^ ji t^ijj 


I. Bosiock 

?>. Kononowicz 


2. Bray 



tHj* J u*Lj jbL? ji^i^ji- !»-* j'j J J-*i 


r?& 

.( \ ^ ^ ^ 0*1(1 ^yjLa (_g ,1 ^jJ I j J 

_j ^Ll jjpUi u$l^l_jj *5^(_jjjI Ojs^jS ol j\ ob jlo -4*1 ^InJI Ij-s^l 4 ^(_jI<*JUk 
LSI jlj^jbLS"ovlSo ^*-3 jA* jl jj3 j\Jp JLo oLTj 

Cjz** LST j$ 

‘c~«jU—* iS^j-t ijb ^U i_~j yj inJlko jl ji (jiUjjjjW'ijjiU ^131 ^Ua ^jij -(\^^ 

l o-ij j ^jLI 4; Od>jUb (_;\jJ jjd jS” 4j ..ij ^!>ld?l O-Ajj^jC- J ojjj (J^l ^jP4> 

.-ill Aiib o ~ * ->l jj j jS" J& ji *S”-Oj^y* j^-" *i tj^T ®-'j j S& 

^Lj (_j !ji (_5jib oLf Ja-?xj 1 -ill aid -A_ljJ (J^v* «i£j ji Jbl i_a1£>v» (^Ij_j yj jjj - \ 

4-ill jL^j ■' y J 

^jUJI j ^jJli i2~»jlb jj-j 4S^-ii jj& jlj$ ja ^yi^l* 4s -ijI j jbL5"”_ Y 

l -il j_U li j I ji* L$j I 

Oj>jIa« jj j^l I t-oll 43 jTjl^ (j jSba l? ^ ' 1 ' j** ji 4*]lit* jl (j—d jbLTjTl _y* 

tajl-iS"^ ^ U ^U- ,jij *j IfT 

l .3yi ^ls««j I Jaj I yb £y jl 1 _j~J ji L ytj^' 4 -i—d>U ^ j*^ C■ . dI f 

j_5 4 j Jj b Jflj I yb oiS'y>dt C-S I <i£j 4 j L>lji ^~lS Ut^" _JO IS* 1 . J* *i ^1^* -6 

jl oU^)b>-l jjj | aJS^Ij j i ji iiUJ ^isb j I ji ijlfcLS” c.J>S j o-JUs ji oli^Ai>-l L -lIL 

b 4^«Jfe U_/I 4 (J \jLd (jl yS' 4j .ijjj 43 / jbl ji Uoib u bb ,w ' J 4j j>u ji j L_j-i>- ^jij b j I 

J -ijjlji CjI ollj-i^- ,jij*d ji J Juyb C—.S'^ 4; <i^Jijj t (^Ij-ij’jjj 

tjSd i 4^ i ji^yW 4 -ij jl i 1 _j-blj JO.lJ y 4_w jj j eSjJ ji c5 j*~; olj^" 

b: 4SHjiLS' jl (jil-UsJ oli I J JjL ^j-jljil (jb b j I 0 j Ji J jjp £ I '(^ ji jS” 4) l^-J L -ijlii-Sli jib 
jls Ij ji I^J.jb^o jl-ijl O-dl t A , - ‘ - S 'oS^s^- jSo i (^bA^ofcLS' 0.< idd 4 j (j —^*j j -ij j^J jj-J jl Ij 

ji 45*^*LSW-^J ji' C-*»bj- L 0-»jlb jl t^bjl 

jlj_i j ya?v jbbs' L l^SjJ b J J ji olj-b»- 4S^ ^ L^-Ij b j I ji .A»i O-O 4; L^li^ jjr* (j^Ll* 

O-Jbi -ijl-Li ij>-J i_. ~fl ,A, ~,a -«-j> oUl oJbi j ij^JU^- olijbi-1 JJbj j 4j j^>J jl^ol c-ijj-STjd 

^LiO—ijjj iS'i j-T ^ jly |J il ^ ....)l^j jji L‘ O^J 45 ^^ (jil J* 

ji tjbs jl jif-4; ,(\ i Oy» .jI) ijli yj Ij" (cSjij^” ijbb) jl jbi j ji J (j^l —j jil) a 1 j*b“ 
J (jlijbij jbjj jj Lfl"® ^1 ‘ifbbl Ja->w» ji iaii iS'^l^jjj-jl 


1. Agrawal 




j - s j 


V99 


ol y I cjljla ^y. lS'-*’ y 3 j_^U- ^l_/ \S^* J 0 ^ 7 "** ■ -Gjli5j jJ Ij ^yjl-iP oil* ^-A* y 

C-il j -1 ^^LS”".A J>- oli^> tCJl iji^ jl •-'--—* yy.J* AlbSLj ji 3 jjL 

.C—llj -i-*! y*- ‘SJi^’ ol y^ jl y o^l 4^-llj j jjL ol_/l 

ij—^y j\y CjT ^j>y* ij y ol/" iS' C~»l j^JU- t l j-* 3 ^* >i£j i)\y£- <> *' 

(jiL j OS "'y u *5 "" ( yy ^Ujl 0 I • - ■ » *l JLh£ ^laj! y M j* jl 0I i j£l«* * I ■ »*> I o 1 jl> j^j> 3 

j! *£" jljl j^aLT iX ^y ~^y (l sy~^jr^ il_j> jj>»«*) Iaoj_» *j * ' . .- .-..i Ij 

ui' lS'>) iSJ ^(<»'■») °jy OjL-»- j-j jl °i/’i sU^y. 


I^jlj! J jj 4jlo jJd j~?..’ *jli j o J_* jJ y (_jl y *5""^JAj A»- ^lijl .(-OS , A«J^I y 'p ^LaS *j 2jy 
^j| tola I iyj iajl \j£> ji Xl—A ^^Olj j jl>»-* J tSj—^y * (Jp* 9 jlAjl Jal*A» aIsjIj ii^J 

oLi I <J-»->ij is“3i flajl <4 C-.....1 -A A»- ^lijl <-■ y jlj! 1 ^ i a?wj ji 'O—ul 04 ; *■! Ja^" 

ji Ij aJjj" *f JjIa *^jIj ^ OjI _y^~ ajla a_j>-j iS^3^y l, ty^ J 'y • jla l5 j~^ 

l jj j^° ja O- >*>! jl5jL« >la^>w» L iy,y~ a, ‘^ a ilj , * ,rf 

.Jjl^ ci I olJ>i^- jj t jjly.j > oLT C. . ... i J xf jJiJ Oj->j 

ja Ijil _y I j -U■;— yj L j ( sy.^~ i jal^ 

olil *j C—*_jIa* jjjjl jl jj-<a j«j -Aj Lj Jb^ ^,j| L .JJ-lL ALilj oliT (_j^ljj «LS^O-*jLi» 


-iiij-j ji b7 Cj y3 j ii^jS' Ij 


.AjiL 4^1lj aLf 1 (jl^j jjJjCI (jbbOjA 


1. Tolerance 






1 ^Ub4poljjj jti 

jl Cj^jIJ d-ft"v_» j) XU £ jlj» tiu>j Lg *l' ~' > « 4 uUjuy bJu iJ^ 4 * 

Cf^jj y** (ji*^ ^ o_jX jaIj*- j-iij ^ „p b ,j>l JU- j .x‘jbjjb-*! 

jj ocS^j^-i ^b ^y (j* -W"*'* *i (j^bi *b^" l> 1+—^b ^p J cr*^^ ^ 

^>>b ijT 4(<_) I 6 Jul 4) jX) ^^ijytj Aj jl ^jjbtU- ^JojjAJ ji ft Jj jl£j ,4b I jl«Jii 4; O^Lj 
J—*!^ ttiS^U- t ( j* J j) JijI j-i jl ^j^U- **■ y**>* jJ ^.xS^ la/'’ d£j jl l ~?‘y* ii£j_ 
4$**d ■ .b ^j&j'jju 4>Liu» tL-jaj^Aj* ^jj! . Ju Lj IjL I X^u ^ b l-A 4( J ^jJu j 

. Jbi jlfrbJjj (^MA) Ja-“ _y? jl jJ_)l (_>b^ Aj_j<»j 4; .C-u/1 t}j*j 4?ljl N ) ^ ^(jUw 

xTb Xf; (jljla-*^ ji sLTj jSj^"l>Jj I'XP 4Sb j; (J ^ijO>v» LAyu J ^SVljl bSJ ij*tj r*“ 

jjj-x-_j 4< ^jpi jj »LT j' J» j* *j >u \ ^i & j £ ^ y x-»-^j 4JU» jj jj 

jj -ajLj (_UtfL^- tSjlSjl-* <_y»LS"i^Vo ^1>" b _A*1 J x-*l ^L*J> i__j j o _y»- 

bl* xTjlS"” xljj’ 45* J jS" jLU _JsU- (_Jj .Jbl C~Mi jSbu« i jXUa 4; 4J-4j 

4_S*iXml 4IL -* j—J x.jl_J xxjk 4)lX» .kUJ jl *£ijf -bj jUL£”ji ^ * . _ . « » > - Ja^jJ 

li lj Xj13j ^i!x- *£"jJ BXu !Xj Ij Jj jl ft jLix#l lu>- 1>4J yji&sJ 


1. Idcotype 
3. Donald 


2. Sedgley 



jULf 


X9\ 


^ y c!/i^ c - “ '* 4 ' {£**+* •-^■■»*b AJLi»I^ jbijjb*^* jbLS"* 

.X~* jlaj Aj ^ijjl b J j ~*'* y bl t-w>b O^Sb jl Ja a^bil^l ,5j^ i^aK.*** a 

y cJU- *£iix*-p **y t ^kbjfTb (_$l4b O V jJL> j o^p- i j^l+S’jj* j ^I5jl 

I 4 JI aj aS' ^ISj! b 4^l£c ^Ujl ^1 .xz — g> jJ <_£ yNb dJ!>b^ ^Ijb j Jijb 

jLiJ uU?w jjj 1 .-ijjb jLi j j*> j$ i£j t£y Cj^j-U aj cJjlo-Li jSb l>- 

^7-b *X»- all j$* b 4-w jl *"4 j I ^ 5 ^ jbfci Aj ^4-jw* ^Lij 4 jlJL* jj b iabj jl ^13 j) jjjJ & 
jbj^>*^ (_£j^jUj Oj^ jl obj^b |»ISjl L 4 -~jUU jj ^xiT 

J C-jISj jj Ij ojL^j aL7 j5^L .lij (_gl^,V.C Ij ( \ \ \ f<*) ' ^ J --CJwb 

Lj C-j15j \S^ Aj C. .«■ - *) 4b . 5 j5k-1.»p ^JLS^Ij ob jl_^3 ^jb jjl 4 PjJ^ Jajljj j 

jiiXi" jJuJ L>- at jS* b jfclijl ob jbU .^Al* %jb Jj-L i C-jUj Jaj I jJw C-^kJ 4 b .5 ^£juP 

i X . Z .m A i^jbvJ -i-b^7 jb^>. L^^b 1 Jaj 1 jtt j} 4Sb ^Ijb 

(j;bw>b j-i .-ij^ jj jbj^ (_^Oj-ii jl j liS eb^S^b a^x ^UjI b <«j li* 

L j ^ aLT ^Uj jl b 41.5 i ^SvJu-P & * ^ aJj.Liv« ^>- a-Ufcb!^ JJ^ 

!>S*~~.‘"*^1 y J-5 t5J jbl> > ■ “■-;*■ ■* d^ib 

^Sj o^b!*« 4b j jl -X*-Ij j*> i£jy J*^ <j^b- 

Nb^l^iy ^j>. 7 ^* *^b j-i y-^isy^j* Jj y^*;/iS^fy.iS^ 

j jj lI^.-m.! t^/b 1 ^7 C^ t lT Jaj Ij-t .J-ib AJL^b <Sy~ ”b^bl c y*^ 

iS^j p-— l< ^ij ^^1 c-ib 4b ^^^Ju-P- b ^& y> ..^ ^Sb— ^j b jr^ Uij 

_j Al«^ Jaj I ji L*l ii.1. nl (_J (_J^ jj C-jli j jl Ja«>w« jj ii^*-jS” 1T.... J 

j^Ui yAJ _y £j_y* (_jI4-1j j »i ——j aJ ji Ij l> if.X *—■'b^s* °b^~ ^*^ 1 ^ I 


“-*J J^> 


»I j I* l_t ( jj 1 (_j 1 j-i (j 1« a_j 1 ^ylS^iX O 



Jjj-* jj j j^r_>-* oUtAlpI 

<j (_jI4J!j j ^■ ~ ., „ j ^ ij jj jl C-«iL*^ j jjl^j I j j Ij jj j-j> I i^l*^« j ,*■'■• _•“ (_ji,Lil _jj i J _yr j ^y_l L 

J (Jlibj.) .xil_j b-=—Ij Jj *-J jl C -» . ^ j .rt > - A-jljJ^j—^> ljkLjj^_«l ^1—' 

.(\^r ^jNir 

(^ ^ ^ V) . C—^1 o £ jl__j jliil j jy> djU Lj ^>L<sl j j *j ^ij j jl a^ L . t .^l 

j j4j Ijl <i^*j a. 9^*j ji 9-ii ^^la^ Aj I ji j_i j 9 J jlj (_jlfc jVajl j *jJ?y 


1, Reynolds 


2. Ilamblin 






YM 


jl .la. > 1 * 4j jUL? ^Jji. J^at 


J50 *J *£ jf jl ^y~j j" 3 ^ - J^ 3 " j j i^-ij ut* o -aj l ,y *S^cj jiT 

(_5 jl—»j ji <5* jjiy*-* <1 t. C . " .... * ^yL!U»j j ^y> ljj»Ai t*Al j £jlji I Jj_y* ■>J J 

***>-"k tS-^* *vj iji'J J <^**^ J> (jl+-i^J* ^j^yU- Jjiijy T cS^X*** jl 

jl^rSU-^L^I j j_jj o^Lj <1^j jj oVU* jl -Jllji \ S"\A Jl*“ <JU< .c—’I 

jjj I £\ ^>- ijlj -Cftlj^- olil ( J»-}L^I L_jl-l*l L l><!J-j Aj ^JLji <~*j Ji 

L^'jj {£ \ ^ yClj A ‘ -..«J t X h Lj J ^ 

l£\j-^' jyi b <y t *-& y ^LfcAjjX Aj 4jlj1 A) ^>X* xlj 

Aj jl A^ CX*l ^jI^j |^j a) L-*a ^jjl j Xjjl ^-^ly oXj i J ^ 

«Xi»L Jaj>XA O y**^ -LS^ t 0 l iSJj ^jjJ A>»J I Aj y+j 

jLi>-I oiyj ^ 3 t >, - fl j b y U-^Us! Ijj jULf"(_$ jyyt j iSjj^jtjj 

L I4J I <j-Uijl£jbi OXS» j uli^ cc?*^ -)* ^ 

c—1 0 ^ ^li—i oL’Lj ^aiLS"^ajLu- U* ^o^Ui^l ^U- (^\^.->w< 

a! Iw 1 L"wU-p ^jjJ j* •( ^ "\ cob^ 4,A J ^ ^Oj-^>") 

Ai*Jljij l»^ ijjij l^il ^i-plj ai*jI^j aJ_^>- ^ oIj Lj a5^ 0 ^^ i3^>* 

j!y jL^l iUjjjt 4«^l>fclj| ^>-^1^1 j.i -bl aTA l^J y-L^a ^Lklttslj 

aT c-a-^ qa1i >«^ U^Uj l (JW“ jj .(^ ^ ^ ^bO 

ji/y j^ia aT c—I jjI j cJ5"^*-b l*jbJ jil ^ ^ 

^tjiyi L ( j^i>«-^fc .(jj< jw^oi) c—*-i d-u! c—*»^ a> Jn-jijj yjiyi ai*^ j ^ **-~^j* 

jS-\ (jlfJL* a ^J *i if bj (j U * ^ b j y^b 

aJ l*« ^jji ca9>jj ji .Ca^i 0 j>T aj *^Jy i5cc—i o-ui* 

l*A j <^bj jbLTjl j JU- aT-U-j^ Aj (5 jJ^ 

^jjl \S*^ <> y*j A> 4_jUj^u ^j oj^P .•X V mf^jA jjJ[j]f\j O^jLj *£ 2 £ a jLawj! 

4_?" ^c, j^_J Aj tC—I C-~«-*l JjU- J*j OAa ^1 ^*yy i&\j> t jbLT^1 jl ^^L>- uii^ 

^o .^?7 i w aI t>x^ b'f y* vi^j jl o^lai-wl ^Ap L j a^lii**^ Sjy* ^^y^ 

olutf JLijl j ii'^; ijiU-'jj juL .x^i ^jjjc«jyji oIjx? jjI j 

ji A l*C_~J jJj jl ^iLjj ^lyl ^b 3 ^) X*!jiy A^** X jS* jly jLja-l Ajj^Aj 

ji fj^ j' i (• Aj > i tri^ <~*j Oi' J j ozj'+kj* Ojj 


1. Jackson 


2. Evans 



J-ij k ., ^ 4 aj jULf 1 j 


rv< 


jLjipI jl j J-* I aS"*jl-L ajl^I-aJ <Ji .^^ (yjj j^~^ 

(^IfcA^li^j ^j^-l y jl a!^- y J2 J \ iyjj J^ jl j»l^°l dl^jl CwL^L jb jy~j> 

j! djlii^l jboj ^- ^ --~ A {jji .^^ 3■ I yJj ^ b\y& aj ojb }y~J 

$ £ ^1* j ji j aJjI ^LfLJ b^y^ ^jb o^Ui^l *jy c— a?*IjDNA ^JLiJ 

^-inj ^IfLj yjj y\ jl .Jjjb* ufi'jf 4j jULTjl J ^!-Vaj a?" 

o J> oUi—1 <s~~>\ jhjy-y (J ^1 jl *£ y jr** J y J j jl jly is* 
oIjL— i jL^"*. .*< ^ij^iW' aj J lj bAlj-w a> 

j (^AV ' j_^»j^-l j) Jjjb -U^ It y t yy by j I (J^-^J j ^ ^ Jla - p j .c_jb 

j j. J — < X ?-) iJ_^ (j-ii—T oIjL— j r^—JL*_S Ji lj ^ l j b j j jl ol*I —^ 

■ (^^ Olj^-* 1 

i l J—P I .C. i...» H^IaJ J-J Aj)) ^ ji j fc vJUdt^ C-Ji lfc(|4jj^j Ajfl cJ(L ^*1 ji 

A_j j*_J L’ - jl .^Jjb jL Ia|(4jj-*J Aj]) jl ^dJL>wa ^l_^JI 4 j < w g 1 7> w* k = >»^ (^1^ 

Jj_Jp ^-J ^Pl «» ■ " -■ ■> ■ I I j — i_j Jajl j+» i>^ y».h ) Jajl j~y> L <Z .-. ~>\ l j r ^-w« Iaajj^J 

CjJiL-1 >-jJ ?**yi*0jS' L J ^a\5^li ^_$l j>-l j! A$^ 4 jj^j Aj .-Dj-i ^■.■■ * .’ O^J 

^u j—i ^JlL^jI^j OjLa»^>«j A *~am |^l^3L*“ O-U^ lj (^IaA^Ij^j 

aS Sj-Z' Ajljl l>jLjI Cm (jig ja->i^ J.5 ^ J. ^^L^l ^l^j Ajj+j Aj ^Jj (IRRI) 

^LJ 4-j ij Jj -i_^- jv_9 j q'^LoI J (N A ^ A i j jj'jl) iy, jy I c -^i y* jL-^ ^jj 

*L*y j-J^ jL - ; 4(_ji<f- Jj—t (_g k .,>»^ jl (_£ jL—; Aj ^ j15jLu j,—O A^" -Li \ ^ "\ “\ JUa ji (1RB) 

Ji J JJ t -L. ,i i 1 » P < _ J i i lj_91 A-j S*>-* AjLi-< Aj_j-»J Aj <i^J l£jj J~~>, '^Ji 

A_S^ J_ i j 1 ^ jj ^A—jsl Ajilj j-J (jUwwdj jj Oj ) a l J > iJ j5^^ JL 

I-U—j t-Lj^jJt ^j_ji C . JiT (_JjL_j I -Lj I j —i C->«J A?” « ^5” ji AjjjJAj 

d^j_ -lJ jj ^Ij—j IRRI a?"^L-^iL^I a-l»j aj JL jl .(^^^ ijljl^^jb j ^^*i5L) xS 

(J jf \y&Ji JL>- ji AjJj«—i A-J ^jl iSjJ L? J* ~ * ** : OjI j-.—ij J iyj yjA tjlj ^L*jl Aj_jL Aj 

-L L 4 LS -f-ljj JIaL-S" (Jjj^jijr- * 3 jl L• liTji ^jijljjl L ^ ^ ^ 4 jl» J —j ) LL-j| 

^Lol 1 ji - .. wj Al*-oj ^1 jA C—*jI fj^l^L J -Lj-i 0Jj Aja-j^jj ^jj ^Aljj jLLS^ ^L-AAj^jfcjAj 

■ }y* 


1. Rasmusson 

3. Peng 


2. Fischer 



YV\ 


^UaaL; j, X-xa oUtf xtl+XX'lj ^r-j j>- J-® 13 


«4j^oJ 4 j» ijlfctJ"Ola*? i_« jju 

XxJL>- ojt* xJjj ^Xjb ;_£3 X*Xa 1 Jp iwJjUa* ^1 ^ la.x-A Jajlj-i ji 

'-JLs jj j pb->- J-^-* J i J—' y^ ^y^y-* Oi 1 ■“ UA:i Lf‘ ->'J C *'* J " OJ —! b a b^ j- 3 

i^j XX- j I j->» aS" o j — 1 jj Cj X-i J X-i j b ~-*a J ji? . XI o -L«i X fc Ij! X-<a b^-** X *f _ ^{ bx b-« 

xJj_j" j-j jy (jxJS" L ^ > ts‘ j'x* j? 1 '-’ b tij—^y* <Sjy iJ^yji 

xb j jSU^c- jj J> Jj>UJ c~rfl axi x‘ljl p_ x bjl*A ®_-3Vd jj •£ Jxa 'Xi—* »b^j- 

jJjlj J^bt *j j^--jli *f (_jl 8jjJ J jk -Of - r bjl**) C—j 1 aXi a jb Ja-w j-j (_jlx!b oN jA j 0")AP 

UJ J-La ^jjJ ji jjxJS'^jix aS"* c — *1 ^JUIp cxj&j^a jlji xb jmj jLi?-1 jx Ij 4^^>-jJ 

^bi ObLf^jX oU-'- '- ^b ■^y'u* lj u-ijjj xJUi ojji Jb j~*a ajji jjl ■xS' L y 


0 jJ- 5 ‘^ALfjbj b- t' . r 1 j jjJ .Xlcij£*jljS ^jj; i jy jt-i-i J-aa3 ji Uj L j 3j> mJ ^yi aj 

4^' j-j) j■ L.~.-° y^L>- ^ *S"xt^x^ jLij b j i_y~ib 

■(^** jb J J^* 4 ) J j'j* ^ -b -k^. }~> ^t>jb-j j oUT y : jJ> L" .(^ ^V6 

c... — . i j\jS j Ijtloij i_jjiia^ Jaal^ ji lj klj Ju-k x »£ ^4^" J-"^ 

^wsl Jkj^ 3 iXL jyjbaj-l 4 j'I^ 4j aS** C -* al ^ Ij 

Ul c(^ ^ 4_p1jl) c—! exi i _ytljj jl \^~y, j- 5 c*ibj; l __ r a>-Li x obLj 

J (^ X (J" 3 *) < - J bT Aj b3_jjy« O^^Jwo XJI y Ail i X ajjJ ( j ) g La. ~ . > -1 Jji." Ijil 

jl ^jb zyyj c5^ ^jtfw aS^c~^I .-U?”Xj xU Ij jj* (_jbxip 

^ypljj a b^O^A^JL* oJl^ jj^l jj j cjL XbljanJ ^jtjljil Ajli i jSb^P ijaa^ a^_I 
j I > 4Xj 4^, J i.. 111 j ^ ^jj j^xb l(^ ^ i Jalp IjfJ I aS*" x^I 4>.*xi i» b> cjL Xkly. ^1^1 


jj jT*M i ^^Ij^jl j\ jj c**»l u-J'jj^Xj j jb xaljki- ^ijljjl Ij c~lbj; !jja>-Ll 

J Jl—* j <Jbfc) XjLj ^Ijjl xb i j^i*^- jj ' —***'bjj ^jA^-Li 

j jt jl^» j x'x—* all_j£" L 1 aj^p x; * ...,* jJ'iflj c-lbjj ^jA^-Li jjljb aS""^a^jI *(X ° ° ° j 

jl ajUx-l jJii j^ljj t>bc^ j;X> j| XjIjJjjA ^ISjl ^1 4Xi ajb y J-A* jJ & 

axi i_jX^ jjljjjTj) 4jibb , -*^j^ 1 * k -* s j4 x^ 0^*1 J 

xb i j^i*^- _^j JXil y ^ (Q) jj-iU olj?l jk j xjbi"k^ (X*b j-j x j^wjjii (jix^ 1 *^" 

Ja-A jj XIJJ-^a (jJkb b_^ Q A^” XjhJjjA jLtJ aTX-a AjIjI JliA (_bA*® J J -X jlx5ij j-j Ij 


1. Bunting 

3. Ziska 


2. Allen 



jJmj 


rvr 


*£2 J :p y>l3jl j! yji-j txi jS y ' y,y^ J * 3 * - '- 3 j- 3 UjI jjLfs!^ & y>lijl yAy 

Lj jjIj iyj j^»l yt jr 3 ^-*-* -( \ ^ ° 1 lit 15") xy.y> J SjJ yylS" 0 *^ ji W 3 "^ 

(_£ jz^S*y lj 4 >»yj jj j ojj^w j—'X>- )j ^ y .« 5 "tjyy aS** yt^>-y"^‘ y t,. 'u xJ^j c.* 4 >- jj t—jl>vj! 

J j-t'jt) xjL oL ylyl Oji lSW,^^ Q tJJjtii^ yyjl tj^y jZ~*yi lSJj 
jl j_j j-J lr l!>w Ij yx-^yu ^ j\ y \Jup Ja-*y Q yjy l c . J ,>U jiy-* ^ ^ ^ 

xJ j-J yjlyil ‘C—.* j jj <5*ylyay-^ U! ,(\ \ ^1 \“ <y!jl) c—»1 ySLlili^vj ^yy tXjfc::y> 

j ^-~^ jljp-* J (jt X jjj C-jlX> C-P y ll ^T . t fl ^Ss. a. Ji I C~»«.) Aj Lyj J 4Xj j^Xj^"* Lj 

‘^U ijijlSL-* j (n ^ «\ma (jtjlS^ j y_j $mv JU j c-.i «-tli 

^yy j oJ ~^r-i I^y°y^ J -'ty Lj _* £j~<sj-» yj! ijljlSLuJs j ^^jyijy 

(_jl«_jjjj c-jl-t—a y_S"l-Lj>- j yjjy* t_>yj—< yti c~s y yj aS* Jj-i ^yipXj*- oL- 3 _j-^>- 4 j 

jy j j) ox* y*^l y ^y* . ~ *i£j & c~>*t t y ^ y ...»y yi _> xxsy* _>i»*j i yyu j^ y: ... »> 

.(\ ^AY t(JLb j XjIo oLL^>- yl _yjj lj (Lkjjj 

j - 3 <-S"jj>-J (^AJ - 3 *i oLLi ^yA-^t jLy»- ji x^- oli-j? t> yyXj* 

L yLj y-ijj \j l 4 -.il ...-'l^» xJlyj <5^ylf-'jLi?! yJ j jjtj j yj I 4 JI *_jUo ‘1 

U-yJa^sl i$" lS J>\jj yat L Ml*3-I ‘y^ -Us»- oU-j> jrit jt (_£=*■ jJ .ijrfy 4s^lC -j Jj jaw 

-Ujly^ ojL. (_jU-Cj I j> & jj»jLiJ yat yI .xs —» i'Ljjt jj tjy^> «y»L (yitiy y>[ 

oJL->fc^ ^^4 -wl—^ y -U^L JL 3 -I y 1 <j -Lil y^y yt y 1 j JJ-iL 7U lli 

ajl^ jjJty yt j Jjyy> Ojl-'Jk tj I 4 . 11 .;-y! aS^-I jjlj yily VL>J>-I 

(A).-. I _ , (v) 


aJjU^ t y*-jl y ;_j AJilv» JLj> jl ye- aj .(\^^’F t^OjI y-il j ) 




ijy jL»j Ij o-kjj olj y-y i - . y olj—^j ^ jl-jA,....|j i^ly oj y .» S y^i Aj aS” C—<1 (_jtajL« 
oti-pL (_jlaJ-i \Jsu_yC Jij_lji jj Xlyy J-U yl aS*(_£ y>sj Aj :j jS'^ jly ajls^t 

,(\ ^AY i (V) dSUf) ayt jj ^li 

uy A_jij j j^l_p jT jj ast sjx Aj y i y^ (_y>jy ^y” y y ^y-t, y^j j.> 

jjjj ijj jx« yi .(&- y aJjLv») c~**jt oxi !—<>../>yr yjtyx c-»j yy.» 


1. Kwapata 

3. Lu 

5. Emergent properties 
7. Cohen 
9. Gleick 


2. Condon 
4. Morrison 
fi. vSchulze 
8. Stewart 





tvr 

(*‘■■4 ;) cj j)lla * i » Ja^b^i _jJ ti-j I"> »-° (jlj*-! tjri jj4~* L ^> ~ ■•■ ;■>► £_«S_> CbU-4j 4$^C_ul 

c-iU^JLjl 4..$ i Ja_;ljj .C**! 43jl j 2 jj* jl.-Cj^ 

(jiAAjb J £ (jl$S^ *5" 4^ J)y~B ^ V^A* J l l^lj—J_y»J 

JajljJ, o>J 4^^Sbi ^bj liba-d^ji j (jMi f—^ ji.ajjlj jj i sy^jS' 

c-i> oa-t4j ^jjl Ij^j <C—»l oJjLi o JaLLo ) j^.T....>»Ji jjy_l lUjjlj l* 

JUj>-I i j\ja AjjZ - ^I jj.(^^A t Jb»> j b_pL-*!) cjL j 

jIa*_J (_^ljl 4 j j ^ . L —j otAi- iljj«j L j _r*° J j / ‘^ c.-f>- jj i >b»»ijl 4 T jjIj 

4ili jli-pL t<_jUwl jij j>- jj ojUi^l ijj* *“• A - i> j-> j Oj 

ji aS^U jS"” 4j c~*jLi» a£* c-^l s jl j jLu s xii k_«- * Jaj_l jm ji ob*5lii» ( \ ^ ^ Y y* 

C-lf- 4j a-UjT j j aS” C~*>l j £**'• t 1j j OjJJ l _ 5 -^lj a!»-^» Jji» 

(_5«j t b»l b)b*L?" (_5jIlrtjIS ^1 a |_gb*C« Jb l3 j> .-».~ I ,j >,^U■ — *T 1(_g j C.lalc- 

.(y ® O O j J Jl> J (Jbh) «AjI 4j 

^ - X ^ o'j/jU-* 4 JU Ji J-L« A*J J-^aS jJ 4< > I C-OJ-lsv b A>-1 (_g 1 ^ 

^ Uj>Ij J ji J-A< fj^Ji J«A* (^ - Y 1 aJ jl^») JiX« y* .41*^1 a-ti Aj Ijl \ - Y* J 

J J&j* b"4j 4 ,)^^ ^b^A^ 

jl ^IaIwoI.5 j} j :^U«p jj c^L>%ii! ^-Ll^ *£ c^l 

L\\\b Oljl£** J ajjrf ‘\^AA 42-**’I tSL^la-^w* 

jj\ Jj c—ul |j^*A <— 1 1 Jaj Ij-1 Ajli j j£_L*P aT ^1 .(^^V 

■“^k cri'^*' cri^ 1 jJ b ^ t *» j2> < > I jl J->L» <S" c-^Uwl 

1 1 aJu_->■ jl 4 jI^ Aj I^j 1jXJ 6 ^J C-J I bj^'~~-j*** 

oLa_^s> j-j 1 c^U-i * “ jl S y*Ji *4_J J./a ^ aS^ jji> jU^ Ul .^ij Jj^ jU-i Aj 

A_>>-Ij_o O-J L Ij ^1 jl O^U.r.^1 Aj aS"^^ g^ sl***^*^ 

< a.^"(^1a..^ ; tj^f-L-« oLa—^ j\ 

L«l uli^ ^1 aS^^jI 1_^J 

4 jj P* Cp^ ‘"U r> ** ^ * ij^*—* 0^^—^ -bJl.,4^1 ^ J J — J i 1 ji lj 

C-^lj^ A^jjfc ^1 O^jAJfc L JuL a 5^J-Ib^ jl jbi-L Jai>- j 

1 

.j_^ 


1. Blum 


2. Cisse 



JLij Ja^v< *j ye IIjj jUL^ 


m 

alt_. Aj L-S ^ L olj Lj j} 

Aj ij j! ^jP'jSa aST 4jj1^ (£ jL*^ ^^TUjjL aS^c—*1 

^15 j\ j*j jl ^j .m^STl-Lj \ L J)«« 1^7 aj jlJ (aaj^cJ aj c—*1 .-kjjj I 

•“^ Aj Ijl A^lj>l j3 ^£**-0 ^ J lsM^ ^ J 

c-i (►O J^^-* J3 J c_l <1 ^y Lj»- li^J t (_J^cJl?- 

-i.jj ^1- /? -> 1 j ^ ai«j ^*-- o^Lzl^l ^ISjl _)l 

C—»l jL_j ij_j—• Jj*a>«~* ^-o <j ^jliu ^lijl j' ^joIsp^ i ‘ Xj ‘ i L g° 

^J^*- 4j C-*jlL. L ^ jl ^Ujl 4X> j jj> .(\ \ \ \ i jljl^^A J ^ 

,0-*l »Xi < y^\>- JLij J-A* J*’ I 

li d •* - (_jil—'1 jj J <—>jp- -Isa I_/<* ji xJ_jj i3t*^^i '—~“1~* jL" 

C t ‘-J~*4-° t £* J -LS'A->-j-* jJ £_>-*J jl—*j jJ ,/d—a 9 *i v"^" Jr-^, 

O y i(_j—* ‘iS”j-> t—■11 _jll_j .ii,!..■>- li^-Li a-?" L jl*l_f' .JLljj^j—a jlw 4 j ^ ^J 1 ui' uLtf J-^OJ>- 
J oljija® Aj Aj j3 aT ^jI oJjjl^j A~p y .C—^1 0-UiJ AI^-lw) 

JJ.L) i^lyj- lSjLT Jaj \j* c~>o {yji "^y* jl x^- ja 

»il_* J Ja— y— ‘ ^AiXjl c*ifL yap-ii caila ^5^^; Jj^Ju> ^ Ld-^ lS^ 

J_ai _^T ^ J-> J j j K ' LS^-^ 1 (Xr Ul 

jj _ /r ^L" J_ila_?- iaJb j.jSLLp j~laJ ^X^ayai- C-^>- ji *i X_L jly 

^ (Jj1^a_Ssj c.-liU j Ua>iLl^- j5 Z ^.^i—g> 4vi5^^ jLi 4^i-US"^jL~ 

3 j-^rj Lj ^^ yS a^j 4_S^Aiil^ a>-o^j-L Oj 
viT^ c-jT ^ j' > j 15"c-*-\ WO -^ 3 

d jf Aj oli^ ^^^uljLx^ [j0 >~Li C-4«l j X*>L 

4»<UlS^4 ^-ju J-ij Jjl j2> I j i}yjSL>%j* yi \ Aj C-®jLd^ aS^ .-Lilj jLj 

(J y& j} c*^jLi< .-Ci—J 4 lL«pIj J-ij Jt—*3 W -*jL£* aS^^j LLrf? aj!jl» 

jj LSJrrT^ J ^—''I j' ^ J j'--*- O'jrT LS i^J' ^ 

tjljl^"»,.fr j 0~wl aX«( C~rfi aj C~»jUt» pjj ^1 aS”"^lijl ^>Utfl 

J-iL lj Xl_y" y*J OXi (\o_^j\o_^ Jl^Jil) li jil Ji 


1. Fukai 



i.fUotJjj ji Juu <i yi’ljj jUL? J-*»» 


rva 

aS”.X ilo-ti -iJ_y" jj-L—L n_ L> - LjjJ jl ^15 j\ jj)j u^ij jJ y (_ 5 14j^j ^Ll j> aS" 

■ C -dol ^y*lj)l Jajl jm jJ ^ij J3 jl 0 3 la7 .ni I 4^1-4^- U i- il- .-ft C*>w Jajl ^jl jj -U _^T Aj j jU 
3 jf t.T. , 1 j 3 tAI T .- ft h+* yj> *Xij 9 jj 3 C?ljli aS"(_ jls-Uj>- ^lijl 

t\j j$~ sjljL-jl ^UjI ^ A—jLL» j3 -Uij jb Oj-li } -lijli y*£- oli 93ll—JI ^Ujl b A—jIa» j3 

*(\ *V^V* <■ j ' ^Lj) c-»I jZ±-i j-i jL» jl jjI-L ^*J>- LjJ y*e- 

^lijl 43 a-b3 «jj3 b<1 C-xl abjS"^jijb aS" ,_ylL«j j 3 

a-lj^- ^Ujl jl j^i -4 (^IaJIj 3tA ' . " . —k -iij s jji (^Ijta aS”"^JlJL ^ ^ ®3b~jl 

(_jl^*Ui; CjIj j^^ljil 4i-pb »l3jl f\y _)3 j * J 3 I 3 .Jjjls 

0 L I 0 £ 3 ^. 4 . ; j £^LjI jl*-l Ai L ^. " — 1 -- » .° (^IkcSjjjbiS" |»- 4 > <—jl-A*l jl aS" 

j3 9-Li* ^1 >ijI L^IaPj^ Ol»jltL« tjll* jl y& Aj .3 jS jljJ ^laj-U -bb A^~*j jjjJ j3 j-J ^yplj j 
a 3 l——j I ^lijl J J y* j*£- J_^b (_£ljl3 9-Uj^- ^Ujl <-Jjlll* -b_)l>w* C ■ t£ Aj*Jjla 3 l 3 jLU 

jl ^1 j k l 4 —j Li* j3 J K AJjIp j A 4 I 3 3 alj^S*(^Ijl3 

y :,.t..i oLJ jj <C—kI ^lj I »—Itl a 5”jjpL^ (_$I^ j3 ^lijl I 

.(\ 4 jljl^ji j L") c-»l # 3(3 jLil 


^Ijj (jlfcLT^slfcJi^w 4» ijLL? ^lijjl O&T 

jj 4l^jj j)ji jj-* L j 1 03^4^1 jl jJ-j 

cjlj>- i&j 4JJ3 jj^ j I 4i£j .3_J^> yy*j Aj Oli^» jjJ I (_/“ jjl -*iU A^yV^Col 

tj\j) s^Lii-ul 3j y fy_y ji ,jil L*l 4 -liL C-irf> jT a5li ( e, jSvj_3 ) c-i^> jT (j'jl3 i> ^Svj aS*c—» l 

.( 3 £ 03^ 4" ■**! jjl ^ j I -ij Li ) U, l .a Li Ajjj I 3 ^^-ijj Al-^j .b li j^* j I 

j ai«* j I 43 T jl 4 * . i >- aT jjj jjl l 5 J-^>- jl aS^c..^I I j I JI I 
9 LS" jT j j3 iSTfrjj jl\* *i ^yis* jj (J[frljj jji jjl Ijij 43 j^> 93lilrfl -Cjl'3 

<-J3**-* <s\ <^ij A ** ■ ■ ■ Oilp 4TC.- ^ l l)^° 0 ^^^ ^ jLi; 

j jli iU<JL J C. a . ^i jtS*j3 /1 i^jli ^ U- (kj>T 4 j JZm»$ 


[£ I 4 1 ^ 4 —^ t Sj ‘‘• “ , . > cir*^ J j j i " ■ m >** jl i-U^L cj 1 

1 4 ALiL jlS'jLw Jj L JjjIjS o^Ia I ^I 45" 

Jl ^ .UliL iji |»^^* 4 j _yJ \j jjl C*A. rf? aS" 


1. Thiaw 



Xij *j f tj j -CjUL? j 


TV? 


L) OjjyJ j' ijfljbiw. C. a> - jw-Uj*- aS” xf^ji <~jU»jI Ij \2jjJj*o ^jI aJj^J 4j Cj\a~p J jj 

i3^~* ^ JiUii Ol1 a 5" ^yjl ,j— t ^c*- 2 jl J ^Ljjl 3jy* iS-^y (_$l$ia-»«-» j j 

.(^*jjl _jj J-^j) ijf J* Jal3j> 1$-jIj jjl yj jJ “4^ j r 1 " IfcjU-j J oliT 
Lj Ij!j *yOjjy^ (jl^J-j.M j^ jl ajliiml L iO^Af- j ol y\ 

Jj ^js .O—jI 413jS"jljj A*3lkj» Jj(_jloJAj ^Ijj 9 LS*Jj£jlS "ji S-tlX—* i_~31 rj-w° J_j!j 
i^~~i -k~ K -“ 3 j*jj A~» j JJ _/* *■! J ^l*s- y j ol_y I <-y>- jj j ^ 

d^-L-j 3 _f j ^xS"”jj Ljj\ jl) c—»l ojIjo yj *jj> j 3 (Vj jj jjI o' yj 1 ' 3 jjta 

(_Sj-J Ij ^U.5 4j Ul o4ll j 3 Jj Ijjl 1 <^j I o._ 3j xn^> L *y ^l^Ja->i - j3 
Ij 1 ^jjL»*j Aj yjf 3 0*33 (-*J jlj -‘f~ <^'^Aj'^ J* CJ I Jii>- j3 y\ aS* 

JI—»l J \j «_3_jis-L j»»> Jj (oilj^J jl ( _|J) ^ *aL-j |_5jj AX»j j Jjjjl ^y* ol^^ oJjAj 

-ClS^y* xij yiiSLl^- ig' >k : > u» (ji^4 j*xS"l 5^ .(N ‘^bO >AJ 

jj AiLu JklL Aj ^Ujjl _j A^a—<a>- _jj J * Xx> 

l^k : >i-» j' if- y j J o , » —.^ O'- 1 ^ ^ L5W^-~dJ ij>“ j i_y»- jj o _j-i ^ilj •Xx* y < - > 3 c> S' 

■(\ ^AV j) Ajlj j < _ r ij ^_}i1 

C-ji * - "l j\ OjLl—*>l Ij ti j3^ J^ 3 3^ ^ £ Aj cl—*jli« O*' y\ 

y _I .C—il AI3 Ji jl J 4*)Uu> 3jjj> t-Ole 3y l* Aj \S^¥j iSj^ aS" ^yLJb 

OOLj*- f y A—L.! -Ajj^j ^IaXj jIS^Ljj 1*1 Ojlji^A o'-A A— *j t_$ljlj 

li |_^ j _—a £ oJ> t j^-\y j j a?" jJjIj. jLij oWUaj> ^j_l .(^^A 4JI* j 

ajjlx - j3 Ij Zy* l>H j3 Ajlj J y tL*A j ( J^j»0 Cj^J A S'y*ay xjj lS'-* jjJ J J> 

• Jjb i\ j +Jb Aj Ij 4 jb ^»■* ! >- Aill-tf 1 ! *X>- 

^ ^jUli ol^iUa^ ui'j' J-pU (jXsjwiJ! 

^>•1 .x'jjl^y* oIj"^ 1 j 4 Jj jfif j* ijlfclo j3 ol 1 J\ tjiyiSy 3 oiy-y -^^ a^” 

.(Y«°° <JUj Jjf-lwl) J U £ Aj J^»w 3 3 j&i_Ji' Ljl^ij J j jl »jUol L; jlj? ^y* Ij 

K ^t^Jj \£^£3^ “^ 1 " 0“A - * 1 «L-jTL Lj 1 *£ Q.i. — J m * JjJ-fc aJ 1— j* ^jj \ 

<YI KOJji <£SjfjV'te?l> -C—l ,_y*lj" jJ\j & 5y ^£nJUw^j cJp 4j Ij c.-*^ 1 

aT ^Uj J 3 jl 3^"f lS W' y. l5J 3 l$'a11S”Lc>- o' y 1 ^yi^’ Aj jj aS"C—j! ^yll*j 

.jlj jl^^x. Jjj IJ A> JJ_1 X_L tj^^y* J- 5 »jL«X»1 i$\y jj 


1. Sprouting 


2. Pleiolropy 




YVV 


jUa^U^ ji OUL? u—j j >. |r*jy-~* J^aj 


jl J**bjl^>wl ii^Li I jJ j IJI lj aJjI wXnl y l *£*j l5^j 

■ I ,jIaL^I j j-^ bL>£L j ^-l Ai j I ^jj 3 <] L— 0 ^1 ^ LaX>-l j jjj^ii^A 0 Lfj j 

jl jl J oljJ I jj l«J tijJ- Js yy j j d£j iji ^S^yj L a! L~» y_ I J"l t^LLLa ji 

Ji' - a '-~—r f* a ^jf H u*-" J ^ ‘ - * 1^/*» J-*^" i$40 -^'j f*'./ (.jM; f—T 

isW^.^ ^j>* Oi' J' 5 -dlci^TjIji ^kjj' ->jy* jy 'Sjr*'/ j- 5 1 

J~L LS^-i"^ iSjj ®*d oWUx* . x .- t l^ ^li* Ajta 3 U £<0 ^L-»- j 

^Li j3 3y^y 7 *j'j£J jj-l xJj (_£lkjjj J bL"j$"(_^ llh jjj -la* I y* j3 J ^ £ AjUaK” d^j j2 

o~Li jl d~*A* J iJjr~*£ a*J J^L* j' ^ ., * .» JJ jJ L«jT jjl ^Wil 

ol'jS'L^lfcjjj J -di L?Ujjj iaj;'^ jj y> jj UJ'aj J^»w« (jLfJj ■(> ‘JL* j ( ' 'jjJI) c—l 

xX i^L*jjj -iaj \y c-*-J ti y> U^aj ^L-*- ^L^ij'y aS* c*d JU- ji jj j jJJ- 1 ^ilj >^* 

j t£jyjS A,»„_i jj C-**i -CJl y ^g“ L* Aj J-vS'i* lAsdi ji .Jj-bi i.. ...^ 1 

J f A| aI—j xly^ jjj J> tt5 J e~.yJ a ilr 1 Cj ^ j " -^J-- £jl» Jj* 'Sjs-'f 

3 j* 0 Lrjjj ^jl _)3 i$3yyy* oI jjI U j-1L ** >_ >J , ^ 

aaIjI er^d" jA ^ jl y u* aTJ* ,* b<iV l jr^ oil a lr/ j »laj 1 L 

(J jS ^~\y ^_y Ji ^ j>i' 

(^i^L-><—« *—1 ^LJ|a3j_S” jtj_i ojlal—d 3 jy~* aS”C- i>- Ai-«j .Jjl«jjj I »Jj I 

Ja-jlj—i 4__i 4-X-tleJwi jlSTjLh- a^LaJL^I ^ jrr~*^**7* 

Ja-jl j—!m j j -Ula^lJ j jLi» <_£ jt* *j* 

^ 54 ^y 1 cjJ 4-i^j ^L«j \j *£j? ^ 

, Jjla J-i» 


I^ljj jltoUf ^glA)4j^cj dj J2 Olotf Jliuil 3 v-pjUfeof 

4jJH»—j 4 _j u Im j^Lfc-Jlj jLo 4j aS^ J OtLi 

Ojj^r-^ jUL-f jl jL —j 2 1j-il ^ c jj o^Ul^I 


jl a-L-i OjjwLj j aJwi jISjLb* ^^-1—ij 4,..._^j dj lj ^7 *^ij* ^LS 1 

^>- j_j jl a^Ui^l ^i}S aj Ij jlfcLT jl iSj^ ^jV Jin-* (jjUJ i?UJ 

^»-w> ^J—A_j ^fcUj-S^Lj Li j j~"1j j~a> d^jj_ji_jiold* 


t JL* 


1. Ehlers 




juij *■! 


*VA 


aUj-S"ajjj Jj-ia ji Ij ^l-3jl jjil jl eSilj j jIaaJ jlji _j^«J jjjX Ij C—<1 (_5-uljlS "yij 
^ Ij IS% a-1j j y»P -C—-j ^j-Ui jtfy_jj ,t.. Z~ ....< yj jS ”aj iold« jJ_Lj yj jS ”*i 

i_£ijl j* Od^ - •-**J I jl— aj o * ^ ^ 3 ^jjl aL*^ jl ^ y ..,jy3 (, " ■■9jla Ij j sij I^p 4 i_j 1 

aS” \j’-'^~e\ ^y. ^dj' J^l y jU> jj jl jl jlji aT jS”<; ^. a : ...«^.p tTJJ ki^j j! a^lhwl 
. i j^> ^Slj wi^L* jl —j jjly^^* ii jS' aiLd***! cx! j£ jl y ^ aj ^jy x l> jl>LS* jl ^ jL j jl-biT 

^j-t-ljj C-pjjj e>ljj yj jS”x (_rJj 'i^l>- <Jj>p ji ySTjdp Aj^/ *d^j jjljjiy L 

^Uj" ySldilp Ij 1»4-1j j aS' jUj .(\ ^A6 l jljl^ 8 - 4 5 J ^ ^ j_j—J^rjlj) C—<1 aJ-i AjIjI 

xxj jLtj Ij ^j^Ap j^l y ij j aS” ^15 jl jj j^i o^ l?U^ ’y. j oTi; o A^y»Ty 

A—j Li* j ^ ^l3 jl .jj \ jLlj 4J ^l .‘AllS^^I^>wU*l viS^ l>- jl Ij ji? j -Cj^U 

j'jtj-i (Jj/j-^-i -J-Jjb l5>J-^ iSl**-L j ‘-^y* jA>^ y jO 'j jJ.I A^ ^Ujl \j 

i (\^A6 Qlj^* ft j ^ j*>L>) xwL; djjly yli .y^-lj *i c—>1 i CK‘-j* 

J (r, ^j>l) u y. J-’JJ ^o 0 ^ (j-JJ ^ jl «iLixJ l yj-ljx 

x'ly^* ^5” oLLj Ij (_5l^J*L>- ji j-* (^Ua-1 j j jljl J i•(^ ^AA t jljl^-«-*i 

(I ^.mI.^ j LjjfcL'S'*^oU 1^®-^ j ^ ^LjjAlS*") xiL xiil^ olj^fc aj Ij ojI.Ai m . * i_$y 

(>.l -ili jl y ailix-l J j y f» : A : .,» ^_P Aj (_jljj jljj^y* Ij <—<T ij j-flj> J^-(\ ^V 

4j_i Aids' jj ifsy jixi cs^yjyJ v?^y o ^ j t*^-* J j- 34 a>jT ^L-y jis' 

J_£-i a_j jly^j-* Ij Ls'^jjj CjJ-o> jjj-* ji iy:y ts&yj ji\>y °jy 

,_Ufli ji aT) y*-jij^yisy^io ojUj j; ipA^jjj jjioiyi^ j$ ajixi l j 
i <Sj^~ ° ji-^ji yL» j jd- ». i 1 j ^yls' (_5l*j o jlij' .ii->-Lu jj L»i* (xiiAa / jiy *jy 

cdl>" ^jI j3 J Ci.jjI Xj'j Jl^ - j 2 4tS^l>- y*P ji i— 3 1 C-OjU^* jajljjl 4i.. > <j oLS^ aS' 
c— jI a!L —‘ I L«14i y xfcl jj- yVU ly I (_jlxj jj cj lx» c..jl yly I ^iSy 

i£ ^ . „ d ~„. »^y ^Jj ^J^tjil J^-Xjjb i^y (_5 UaJLj j I40 M ^jjl AS' xSb 4 : .... « . '> Ij JaIaj ia y y 
Ajjjj ^y3jdj olyjg j-> 4ii_)U; Aj aT jT jl y_; ij-Sy* jiy ajLd*jl ij y J~i jS' Aj (^Ij) 
jil*P ^~iJ jl ^jjj jXiAi-j yjblTL j yjjj^p (^IbaJLjj jj 4ijjt -byy 

<_jl>»iil Ij j ^ -d a jj- y^JjAj Nl»J>"l jJ ^yz^yi cdlli ji LStyjIdj’ jS'^i« 


1. Robertson 

3. Omwcga 

5. Nielsen 


2. Hochmuth 
4. Gahoonia 



u>-y~0 i ji aj jUL^ j 4 —ftj ji. 


TV^ 

WC- Oi' bi j CUjjli <iS"^j -l^lj jA ^Ijl Aj <_£^■* t> ’ oil* aS^|* l>^1 ^1$5 ^j 

.-X)j!i dS^j ^Ja** jl ■A^lj ji lj ^ - T - --*»j^3 ^£ljs*-l j ^ jpT.'.. ^^3 ji i^^iJLj jljJL* wAf-l 

jj-*jT Jj^-b jl j ^ : - J jt-* *t c~*l <j£~« y (jTjjL *jm aj J»>J jUI jl ^^ 

jjb»J 3jy jjSajbj-» ib»*jl b^b (jb*b*,j y br cj>J d$b; iciL ^kblL* J jJ-b jl b^-bjI 
O^ 4 ^ J^* oblT^jAilj*- aU^* j3 (jTsj ^y aj i j^>J .(^AA t*'^jAj) -C^jlji 
ji jij-A^i tlrr'-Jy', jj-U- J b*j-b jl l+bj^£j| ^bI C..- ’ i jl ^Ijj oibib b C—*l 

j' (jiJ-b*' 5 jrOji lT^ Ob^** J J^M 3y £j|j y^f Aj 3jy lj-L J ?-'3 

jjjj_j| (jLfj'i/ ijjj (b \W) jlj^** j J-pLw*<I Ja** & ^Wlk* jj ^jjUj^ aj J^«jkj 

<_jUw) o^i b >> -Cly^ j-i; l •L?d& l^T Jj A^ y^yi y^ (_jbf«J J j ji .-Lj-j obJ Iaj 
J jb»L_T jl C-...i».«..»- d£j Aj jU <S^ lm»I j^b jl ^jd-Aa dlXj 

J *—iJ J J ,j£CA* ^ lA>-> *i jly^* Jjl>* t>J aL>- jl .ijb uU b jjjjjJ 

Aj" d£j jl 9^bilj<l _^j (_j-~* ^-j^>«j j-P y>.j3 Aj . J9 jLil ^J jf" Aj 

jlls aT ,jjU- Jjloj oli j'y ojU^I (F ? Lf ju) d^Xi" JU j3 J-J jjjl J3 jly^ b 

j'y ^ b ij&r'J tS^J. \ ■ i^i (jl*^-l l4~j yj jl (J^b j Jjl y ^ i_/Uijl 

jl y 9jUli«l 3jy Lfw yj jl (J y~+3 il-Uj A»»dj J J j u^b j3 t* 

O^y u* Iji j tC—»l isji jT d^j ^<!>U (jj j-A^j d^j jjJi*- i£\y j-Aj d^j" Oy“j I 0 jiJ Aj .ilj 

ji ls^ i J Jt^’b-'l) jb ^Ujl aJ jl Aniu (_$_)j lj jj^jT jjI 

,Jljl«j jJ jj j jj JjI y y 1 ja b J Aj i^>- aS^ i-Lfcl J>- -AJ y {j*-0 

^jjl^jj ^ tC.-** 1 ! 4j AL-* j ji 

Ojjji' cj^ d^J jU tAj^-i J3 J 3^^CLf ^}j d^j Aj C_* j jJ ^^jAJ iUjI Oj“b b 

jb IT jl jL—j jj bl -C—ib d>l y^ jLJ lj > dUj j odjj jj -L ijl^al aJU jj« d^j ji 

J Oj l 5jySjllj* ol5JU jJaj (jbljP UJ rf 1 *. jjl 3jy J oXi iUjI -Aj b Cib ^,—*j 

(j-'Jj jb* b Jj Ui' ‘-* aA JjJ A; J-l i^ljJ s^U^jjI 3jy (jljj 

J Aj 3jf^y jlji oibLjjl ij^ Jjjji' b^ij" Lsbdj^ jU <T(^Jdi (jliTy_ (ji^jb" 

4* i*j ^j-j *wjUjj1 ji DMA ^bbjSbblj jl a j".^il b jl y bl t^jb jb jb*j (jbj *A-^ 

Ajlji DMA (_jl*j^jblj jl jljj^ ,j ; • > ■ « fc .->■ M . * «, | iZ-f’y b yjj (jjl jl 0jbiL«l t^bj Jjj“bl_) 


1. Blum 



.uij jUL? 


YA- 


JIT— * jU ijy DNA jl ^SLiLlj ijy Jjl ji aiUi«ul »Jc*mA jjt- i_jbojl ^j j Jj 

jl Ij ^ . j r -...< i—*b%jjl. j . i .ij!j m- * ft ^Ijb Ij® Ai’j^c- j u<r 

j l»4j ji <i£j jS jS"A j 41—*j J J -Ajlj-J ^ X' fj" *—•®l~**■ A/ (_j jS u *jj j£^j jjiUjDNA 

Lj Objlj (jlfj'il jl (_jl Aj^yfy *£ ^jbj ■ i j*f jlj£ ailijul ijy jJ—*J ^jJjl Ji jl 

J—J Ij* ji Ij OblUa.* Jjlj JjXi ^-^L^l t y .fi" m „ ,* j£- jS^ Aj ®_JU Ji l—jbijjl jl Q j lfl.*,J' 

lib j- j c.— y_j ijl_^ 

‘C—ml jbj_j>-_^ (_5_^-1 ~j jLjpI jl aS” i v _ -A r . . ,..-o jS "aj <i^j jl ailaiwl- 

bT...j> Aj i_j J* <_g 1 4 Va - .’>w Ji lSIaPj j* ^>b L jij L® j I ^bjl (_jl_jJ f j"^ obi JSI ^bj| - 


Ot?U jA (fixUyJ 4 a jf 0 ,s(au«i 1 0 JU>T jf.A>f ( i*b> 

alSbjJ jl Ij eXi £-!>L^I ^l*jl <jl_^ ojljb-j| j_j»-^bpl (_jlfijj aT (>J .» r *LL® Aj (\S>-b_jJ 

a3Lj ii^j jbLS"Aj O—‘jliL® Ojy jjjXjj- -Xi Xftljb £il J XjA® 
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